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Project Overview

A collaborative effort between the University of South Florida (Department of
Marine Science and Center for Ocean Technology), the Naval Research Laboratory at
Stennis Space Center, and Florida Atlantic University (Department of Ocean Engineering)
has acquired, processed and interpreted a substantial acoustic and physical database of the
sediments from several nearshore areas around Florida (Fig. 1, Table 1, Appendix A). The
main objective of the collaborative effort is the characterization of the acoustic, physical and
geological properties of sediments using high resolution subbottom vertical-beam and side-
scan sonar data in geologically distinct shallow marine environments. These data are being
compared to the geoacoustic properties of the sediments (shear and compressional wave
velocity, and shear modulus), physical properties (density, porosity, void ratio, grain size)
and mineralogy as measured in sifu and in the laboratory setting.

The data reveal relationships between geological, physical, and geoacoustic
properties of sediments in shallow marine settii.gs and increase our understanding of
sedimentary acoustic controls and nearshore seabed variability. Sites were chosen to yield
significant contrasts in energy regimes, wave climate, sediment mineralogy and texture,
underlying bedrock control, and benthic biological communities. These areas include (1)
the Boca Raton nearshore environment on the Florida east coast (Mallinson et al., 1995),
(2) the Dry Tortugas and Marquesas inner continental shelf environments ("Keys" in Table
1) (Lavoie et al., 1995; Briggs et al., 1995; Furukawa et al., 1995; Richardson and Griffin,
1995; Stephens et al., 1995; Tooma and Richardson, 1995), (3) the Indian Rocks Beach
(IRB) nearshore environment (Locker et al., 1995; Harrison et al., 1995), and (4) the
Lower Tampa Bay (LTB) estuarine environment.

Data are being used for empirical modeling of the acoustic data with respect to the
physical properties of the sediments (Lavoie et al., 1995; Briggs et al., 1995), and are

being applied to the development of a predictive properties database for remote acoustic




15-MAR-79

O e Ty s

- Marquesas
D . ’,'f"".a:

(m
Dry Tortugas

0.04 0.50 1.00 3.00 9.00
Pigments [mg/m3]

Figure 1. Coastal Zone Color Scanner imagery showing the Florida coastline, chlorophyll
concentrations in Gulf of Mexico and Atlantic waters, and the location of sites investigated

in the collaborative effort between the University of South Florida, Florida Atlantic University,
and the Naval Research Laboratory.




sediment classification by impedance inversion (Fig. 2) (Panda et al., 1994). Development
of the sediment classification algorithms based on these data. to be used in conjunction with
chirp sonar, is being performed at FAU under the guidance of Dr. Steven Schock. An
additional important aspect of these data is the identification and quantification of seafloor
variability (bathymetry, sediment grain size, mineralogy, bedforms, acoustic properties) in
these nearshore environments in order to define test bed sites for Autonomous Underwater
Vehicle (AUV) deployment and calibration (Fig. 2).

Table 1. Data acquired from sites. IRB denotes Indian Rocks Beach. LTB denotes Lower
Tampa Bay. Core types include diver cores (d), gravity cores (g), and vibracores (V).

database Boca Raton Keys IRB LTB
seismic 120 km 370km

side scan 15 km 120 km 370km

chirp vert. beam 50km >100 km 225km 150km
ISSAMS/DIAS* v v v v
cores 35(d) 60(g) 9(d), 3(v) 8(d)
bottom roughness v V v

*In Situ Sediment Acoustic Measurement System / Duomorph In Situ Acoustic System
Methods

An EG&G vertical beam chirp sonar with a swept range of 2-10 kHz was used to
acquire shallow subbottom data. Chirp data were processed using X-star software.
Reflection coefficients were recorded in decibel (dB) format. The decibel data are a
measure of the amplitude of the acoustic return relative to the incident amplitude and are on
a negative scale. Decibel data are related to the reflection coefficient (R) by a 20Log; ¢ scale
(dB=R*20Log|o or R = 10d4B/20), Side scan sonar surveys were conducted at 100 kHz
using an EG&G model 272 dual frequency (100/500 kHz) towfish, an EG&G 260 thermal
plotter, and a 380 digital tape recorder. All data were acquired using differential GPS for
navigation. Digital side-scan sonar data and vertical-beam chirp sonar data have been
processed using a combination of software packages including GMT (Generic Mapping

Tool), WHIPS (Woods Hole Image Processing Software) and Arc-Info to provide a three-
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Figure 2. Flow diagram illustrating the components of the collaborative investigation between
University of South Florida (USF), USGS (U.S. Geological Survey), NRL (Naval Research
Laboratory) and FAU (Florida Atlantic University).



dimensional data base. Seismic data were acquired using a high-resolution. single
channel, digital seismic system consisting of a Huntec electromagnetic transducer
(boomer), ITT 10 channel streamer, and an Elics Delph?2 processing unit.

Acoustic velocity and attenuation, bulk density and porosity were all determined on
cores using a Geotek multisensor electric logger. Cores have been analyzed for acoustic
velocity, grain size, bulk density, porosity, and mineralogy. In situ geoacoustic data
consist of compressional and shear wave velocities and sediment rigidity measured with the
ISSAMS (In Situ Sediment Acoustic Measurement System) and the DIAS (Duomorph In
Situ Acquisition System) probes, respectively, both provided by Stennis Naval Research
Laboratory.

Grain size analyses were performed by first bleaching the sediment with a 5.25%
Na-hypochlorite solution to remove organics, then wet sieving with a 3% Na-
metaphosphate solution at 63 microns to separate the sand and gravel fractions from the silt
and clay fractions. The >63 micron fracticn was dry sieved at 1 phi intervals. The <63
micron fraction was ultrasonicated for 15 seconds and analyzed using a Sed:graph 5100
and MasterTech automatic sampling device. Mean grain size was determined by the
graphic mean method after Folk (1980).

Carbonate mineralogy of bulk sediments was determined by x-ray di‘fraction
(XRD). aﬁalyses using a Scintag XDS-éOOO X-ray diffractomf;ter.b Samples were step
scanned at 0.001° intervals with a count time of 2 seconds from 25.5° to 31.5° 2-theta.
Peak areas were determined for the aragonite 111 peak, and the 104 peak for low-Mg
calcite (LMC), high-Mg calcite (HMC) and dolomite, using a Gaussian peak-fitting routine
included with the XRD software. Areas were converted to weight percentages by using
regression equations derived from analyses of in-house standards. Weight percent quartz

was determined by HCI insoluble residue analyses of the bulk sediment.



SECTION I. DRY TORTUGAS STUDY AREA

Geologic Framework

The Dry Tortugas are situated on the South Florida margin, and occupy a
transitional zone between the south and east facing rimmed margin (to the east) and the
west facing ramp margin (to the north). The study area is a low-relief basin bordered to the
north and west by the Holocene reefs of the Dry Tortugas, and to the south and east by a
bathymetric high with some reef development (Figs. 3-5). The Holocene reefs which
comprise the Dry Tortugas are approximately 14 meters thick, are composed of massive
head corals such as Montastrea sp., and are situated upon an antecedent high of the Key
Largo Limestone, a Stage Se (~125 ka) reef also composed of massive head corals (Shinn
et al., 1977). The reefs surrounding the study area represent windward reef margins in
regards to their orientation relative to the dominant wind and wave energies (Hine and
Mullins, 1983). Tidal energy is also important in the study area with exchange occurring
between the southwest Florida Shelf (Gulf of Mexico waters) to the north, and the Florida
Straits to the south (Shinn et al., 1990). Strong tidal currents flow between the carbonate
banks of the Dry Tortugas, especially through Southeast Channel at the northern end of our
study area, and between the Dry Tortugas and Rebecca Shoal to the east (Fig. 3).

Maps of the geologic framework based on chirp sonar data include bathymetry

(Fig. 5), a structure contour map of the surface of the Pleistocene Key Largo Limestone

basement and sediment isopach (Fig. 6a,b). Water depth ranges from approximately 18 to
25 meters across the study area. The depositional basin deepens to the southwest and
shoals rapidly in the northwest and northeast corners of the study area as the Holocene reef
tracts are approached. The surface of the Key Largo Limestone, on average, has less relief
than the present seafloor, but also deepens slightly to the southwest. Most of the surface is
between 20 and 27 meters below present sea level. The shoal body forming the southern

| boundary to the study area shows relief of 4 to 6 meters above the back basin (Fig. 6a).

o
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Figure 3. Bathymetric chart showing the location of the Dry Tortugas site.
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Holocene sediments attain their maximum thickness (5 meters) near the northern and
eastern boundaries of the study area, south of the mouth of Southeast Channel and adjacent
to the modern reef tracts (Fig. 6b). Depositional packages thin southward and lapout onto
the basement high at the southern boundary. South of the exposed limestone basement
high, sediments fill a trough which may be a Stage 5a tidal channel. Seismic data reveal

that the shoal body is stratified and reflectors are truncated by the channel feature.
Mineralogic-Petrologic Framework

Sediments within the study area are carbonate sandy muds and muddy sands
(Appendix A). The sediments are, on average, approximately 97% carbonate, with quartz,
biogenic silica, and organic matter comprising the remainder. Mineralogically there is little
variation downcore or across the depositional area. Sediments are dominated by aragonite
(mean = 54%) and high-Mg calcite (HMC) (mean = 32%), with lesser amounts of low-Mg
calcite (LMC) (mean = 14%) and dolomite (mean < 0.5%). Dolomite is present only
within the silt fraction. Scanning electron microscope observations reveal the composition
of the mud as primarily aragonite needles from green algal sources such as Penicillus and
Halimeda, and from coral and mollusk shells (Fig. 7a). Aragonite chips from the
bioerosion of coral by Clionid sponges are also apparent. HMC from the degradation of
foram tests and perhaps from direct precipitation is abundaﬁt throughout (Fig. 7b). LMC is
present in the form of coccoliths. Sands are primarily composed of benthic and planktonic
forams, pelecypod, gastropod, echinoderm, coral, bryozoan, and Halimeda plate
fragments, worm tubes, nondescript skeletal material, and carbonate lithoclasts.

Three lithologically distinct units were identified within the upper 240 cm of
sediment recovered in cores. Deepest cores (208, 213, 220, 225) recovered a dark gray
carbonate sandy mud with a mean grain size of approximately 10 microns at a subbottom
depth of >160-200 cm. This muddy unit, hereafter referred to as Unit 1, is abruptly

overlain by a much coarser unit (Unit 2). Unit 2 is marked by two to three very coarse




Figure 7. a) Scanning electron photomicrograph of sediment from core 226, 16 cm below
the core top. Muds consist of a mixture of aragonite and high-Mg calcite and show little
evidence of diagenesis. b) Scanning electron photomicrograph of sediment from core
226, 168 cm below core top. Muds are dominated by high-Mg calcite with some
aragon..., and appear to be undergoing dissolution and micritization.




molluscan (pelecypod and gastropod) shell lags interbedded with finer sediment. and is
generally 40 to 60 cm thick. Overlying Unit 2 is a unit of light gray carbonate sandy muds
(Unit 3). Mean grain size in Unit 3 generally fines upward above a subbottom depth of
approximately 120 cm (Fig. 8). Mean grain size at a subbottom depth of 100 cm averages
46 microns, whereas mean grain size at the sediment-water interface averages 17 microns.
Surficial grain sizes are variable and patchy across the study area with finest sediments in
the northwest near the Holocene reefs, and coarsest sediments generally in the center of the

study area.
Geophysical-Geoacoustic Framework

Side-scan sonar data are still being processed. Preliminary processing reveals the
extent and character of the hardbottom area and reef at the southern edge of the study area
(dark areas in Fig. 9), minimal acoustic contrast within the sediment fill (white) over most
of the study area, and the edge of the Holocene reef tract of the Dry Tortugas at the
northern edge of the study area. Based on the increase in backscatter toward the south,
sediments appear to coarsen towards the hardbottom area.

Seismic data reveal six seismic sequences in the subsurface bounded by five high-
amplitude reflectors (a., B, v, 0, €) (Figs. 10 and 11). The hardbottom surface of the
bathymetric high in the south is continuous in the subsurface as reflector £. The antecedent
high is also shown to be stratified with reflectors apparently truncated by a cut and fill
channel structure to the south. Only two regionally semi-continuous subbottom reflectors
are evident in the chirp data as a result of the higher frequency and greater attenuation of the
sonar signal. The deepest reflector (Fig. 12) occurs at an average depth of approximately
-30 meters (msl datum), is variable in amplitude and corresponds to reflector d in the
seismic data. Amplitude variability appears to vary inversely with the amplitude of the
overlying reflector, €. Reflector € exhibiis a continuous high amplitude return, and occurs

at an average depth of -25 meters. Reflector € crops out on the seafloor along the NE-SW

13
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Figure 9. Side-scan sonar data from the Dry Tortugas area showing the high backscatter
(dark) of the hardbottom with Holocene reef development in the southern study area.
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sequence ages, and the shoal body with reef development in the south.
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Figure 11. Seismic data and interpretation from the Dry Tortugas area showing reflectors o,
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trending bathymetric high of the shoal. Where € crops out. the reflection character changes
to a highly diffracted, variable amplitude signal showing relief of tens of centimeters. The
overlying unconsolidated carbonate sediments are largely acoustically transparent except for
several very low amplitude, discontinuous, subparallel reflectors (Fig. 12). The lowermost
of these reflectors, €, occurs immediately superjacent to reflector € in the northern portion
of the study area where sediments are thickest. €; occurs at a subbottom of approximately
2.5 meters. Another reflector, €, occurs discontinuously throughout the study area at a
subbottom depth of 1.5 meters.

The sediment water interface exhibits reflection coefficients ranging from -8 to -12
dB (r=0.40 to 0.25) (Fig. 13). Where hardbottom occurs, the reflection coefficient is
variable as a result of bottom relief, but ranges from -2 dB (0.8) over a flat surface, to -24
dB (0.06) over a highly irregular surface.

Acoustic velocities of the sediment range from approximately 1480 to 1600 ms-!,
and tend to increase downcore (Fig. 14). Velocities below 100 cm are significantly more
variable than velocities in the upper 100 cm. The high variability corresponds to coarse
shell beds ana heterogeneous sediments in the cores. Impedance values range from ~2.4

to 3.5 x 106 kgm-2s-! (Fig. 15).
Discussion

No cores penetrated deep enough to recover any portion of sediment associated
with reflectors o.,B, v, 8, € or €1. However, certain inferences regarding their composition
and origin can be derived from the acoustic signature of these reflectors. The variable but
generally high amplitude of reflector § indicates that this horizon is probably indurated on a
local to regional scale. The discontinuous nature of this reflector can be partially attributed

to acoustic attenuation of the high frequency chirp acoustic signal in the overlying

sediments, and by the high impedance of reflector €. Small scale relief of 1 meter is evident

in reflector & and is erosional in appearance. Reflector ¢ is interpreted as the transition
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between unconsolidated carbonate sediments above and variably indurated carbonate
sediments below based on the strong impedance contrast. Several small sinkholes were
encountered extending below €. and propagating upward through g but not into the
overlying sediments. Based on these data, € is tentatively interpreted as a subaerial
unconformity between Stage SA carbonate sediments deposited in a shallow, tidal shoal
setting, and Holocene sediments deposited in a forereef setting. This surface may be an
extension of the paleosol surface present in the Marquesas and the Keys to the east (Shinn
etal., 1990). Assuming that the shoal body identified in the southern portion of the study
area is a Stage SA tidal shoal, then reflector § is likely the subaerial unconformity
separating Stage 5A sediments from Stage SE sediments.

The near transparency of the sediment unit overlying reflector € indicates the
absence of any subaerial exposure surfaces which would show significant cementation and
high amplitude acoustic reflections. These data indicate that the entire unit above reflector €
is Holocene. The three units identified in cores are entirely within this Holocene sediment
package. Un't | indicates a very low energy sheltered environment, such as a lagoon.
Such an environment is expected during lower sea level as the shoal would block
significant wave energy from the south and east and the antecedent high of the Key Largo
Limestone would have blocked wave energy from the north and west. The superposition
of reflector €; on the subaerial unconformity (¢) indicates that €] is a marine flooding
surface, or perhaps preserved lagoonal muds which may grade upward into Unit 1
identified in the cores. The occurrence of this reflector only in the northwest corner of the
study area on the rim of the bedrock high may indicate mud deposition associated with a
mangrove fringe, a typical environment in the Keys today.

The abrupt upward transition to much coarser sediment in Unit 2 may reflect
overtopping of the outer shoal during sea-level rise and introduction of higher wave energy
into the depositional area. The imbricated coarse gastropod (Turritelid) and pelecypod shell

beds and interbedded fining upward sediments associated with Unit 2 indicate high energy
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conditions and are interpreted as storm deposits, possibly associated with hurricanes.
Shinn et al. (1990) identified similar shell beds in vibracores from the Quicksands (60 km
to the east), and also interpreted them as storm beds. Reflector €, within the
unconsolidated Holocene sediment unit, occurs at depths corresponding to the coarse shell
beds seen in the cores. This horizon represents much higher energies of deposition than
sediments above or below and may be viewed as a flooding surface when the outlier reef
was submerged by rising sea level.

The fining upward trend in Unit 3 reflects decreasing ambient bottom energies
associated with normal wave activity during sea-level rise since the early Holocene, and a
change in sediment source. Much of the fining upward trend likely results from the
contribution of carbonate mud from new sources as extensive Holocene reef growth began
on the antecedent highs, and backreef areas were flooded allowing mud producers, such as
Halimeda and Penicillus, to become more prolific.

A diagenetic profile is apparent based on microscopic analyses. SEM observations
of samples from the top 20 cm of cores show little evidence of dissolution, micritization, or
cementation of carbonate muds (Fig. 7a). Samples from near the base of cores show
significant evidence of micritization and cementation (Fig. 7b). Aragonite overgrowths
were noted on larger carbonate fragments. The diagenetic profile is most apparent in
observations of coccoliths. Coccolith preservation ranges from pristine near the
sediment/water interface to highly degraded in the base of cores. Diagenesis of these grains
is driven by their metastability and is accelerated by aerobic and anaerobic microbial
decomposition of organic matter. Sulfate reduction in the presence of carbonate sediments
can produce dolomite (Baker and Burns, 1985; Compton, 1988). However, it is not clear
whether dolomite found in this investigation is the product of in situ diagenesis, or
reworked from an external source. No dolomite rhombs were observed by SEM.

It is evident that much of the mud is not produced in situ but is derived from the

surrounding carbonate banks. Muds are exported from the carbonate banks by wave and




tidal current activity and deposited in the study area, with thickest deposits near the source

areas. During dive operations, no significant carbonate mud producers were noted in the
study area. The increase in mean grain size toward the south and east reflects a
combination of increased bottom energy toward the Florida Straits, the direction of greatest
fetch and wave energy, and proximity to source with most of the mud being derived from
the reefs and backreef areas of the Dry Tortugas.

Reflection coefficient values appear to correspond to the mean grain size of the
surface sediment as determined on core samples in the laboratory. The chirp data indicate a
bottom sediment mean grain size primarily in the coarse silt size fraction. Chirp data
suggest variations in the seafloor sediment grain size across the study area. The seafloor
reflection coefficient in the area of core KW-2035 is approximately -10 to -11 dB (0.31 to
0.28) indicating a coarse silt grain size. Grain size analyses of KW-205 indicate an average
mean grain size of 15 microns (medium silt) in the top 10 cm. The seafloor reflection
coefficient in the area of core KW-226, south 0. KW-205, is higher (-9 to -10 dB; 0.35 to
0.31) indicating coarser sediment. Surface mean grain sizc at KW-226 is 28.6 microns
(coarse silt). Progressing south the seafloor reflection coefficient increases to -8 dB (0.40)
indicating coarser sediment. Hardbottom areas are easily mapped based on a very high
reflection coefficient of -2 to -4 dB. The very low reflection coefficients (-20 dB) on the
seaward side of the outer reef are th; product of high scattering resulting from biohermal
structures at least 1 meter in relief.

Although impedance estimates have not yet been derived for subbottom reflectors in
the chirp data, attempts were made to produce stickograms of impedance contrasts using
the product of density and velocity as measured on cores. The primary difficulty with this
modeling approach is acquiring useful velocity data for coarse sediment intervals within the
cores. Where very coarse shell material is present, attenuation of the acoustic signal used
to measure velocity is great. As a result, ithe first arrival of the acoustic wave may not be

detected and an erroneous (lower) velocity is measured. Unfortunately it is these intervals,




Nevertheless, where adequate data are available, forward modeling reveals some agreement
between sediment physical properties, acoustic properties measured by the electric logger,

where the impedance contrasts should occur, which are of greatest importance to modeling.
} and the chirp sonar data (Fig. 16).
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SECTION II. BOCA RATON STUDY AREA
Geologic Framework

The Boca Raton study area (Fig. 17) is a wave-dominated high energy coastline
containing mixed carbonate-siliciclastic sands, and fronted by a degradational reef. The
side-scan sonar mosaic (Fig. 18) reveals the extent and character of the erosional reef-tract,
the sediment fill within the back-reef trough, and the outcropping limestone near the upper
shoreface. Carbonate sediments are being shed from erosion of the reef-tract and create
bedforms or sand patches migrating southward within the back-reef trough. These
carbonate sand patches show greater acoustic backscatter (darker in Fig. 18) than the
surrounding siliciclastic-rich sediments. Based on diver observations, the acoustic
variability between sediment types is a function of texture and mineralogy as opposed to
seafloor relief.

Interpreted vertical beam chirp sonar data are presented in Figures 19 and 20. Maps
of the geologic framework based on the chirp data have been produced at USF and are
presented in Figures 21, 22 and 23. These include bathymetry, sediment isopach
(thickness), and a structure contour map of the surface of the limestone basement.
Bathymetric data within the study area reveal a moderately steep upper shoreface
environment between 0 and 18 meters below mean sea level (bmsl), a broad middle
shoreface terrace between 18 and 22 meters, and a steeply dipping lower shoreface / inner
continental shelf environment from 22 to >70 meters. Greatest sediment thickness (4 to 8

meters) occurs across the middle shoreface terrace, and at the seaward edge of the study

area at waters depths of > 55 meters. The structure contour map of the limestone surface
reveals a continuous broad terrace, a drowned Holocene reef at 24 to 30 meters below
mean sea level (Lighty, 1985), with smaller local depressions and highs. The limestone

crops out in the upper shoreface and along the relic reef tract offshore.
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Mineralogic-Petrologic Framework

Sediments within the study area are mixed siliciclastic-carbonate sands (Fig. 24).
Mean grain size averages approximately 2 phi (Table 2). The mud content is very low,
ranging from 0.8 wt.% to 1.9 wt.%. Carbonates are generally dominated by aragonite
with lesser amounts of low-Mg calcite and high-Mg calcite (Figs. 24 and 25; Appendix A).
No dolomite was encountered in these cores. Sediments from sites NSO2, NSO3, NSO4,
NSO5, and NSO7 are similar in that they have significant quartz (>35%), and little high-
Mg calcite (<20%). Core sites NSO1 and NSO6 are closest to the reef tract and in the path
of carbonate sands eroded from the reef (Fig. 24). NSO1 and NSO6 both have greater
high-Mg calcite contents (>30 wt.%). Core NSO1-2 was taken in one of the carbonate
patches seen on the side scan sonar mosaic less than 10m from NSO1-4. NSO1-2is
unique in that the quartz content decreases downcore from 20.6% to 6.2% and high-Mg

calcite comprises 50-70% of the sediment.
Geophysical-Geoacoustic Characteristics

Chirp data are shown in Figure 19 and 20. One major subsurface reflector is
evident in the chirp data. Based on the high amplitude of this reflector and karst-like relief
on this surface, this horizon is probably a subaerial unconformity and marine flooding
surface developed during the last interglacial lowstand and subsequent Holocene sea-level
rise. Sediments overlying this reflector show no internal stratification, however, there is an
acoustic facies change in a shore-normal direction. Nearshore sediments are acoustically
transparent and provide an initial high amplitude, narrow-band acoustic return. The
sediments further offshore, toward the reef, exhibit an acoustic response with greater
attenuation over the sediment column which tends to degrade the image of the deeper
reflector.

Velocity, density, and impedance data from diver cores are presented in Figure 26

and Appendix A. NSO1-2, the core with the lowest insoluble residue, has the lowest
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velocity (top 10 cm ave.= 1633 ms™1). Cores NSO1-4 and NSO6-3, which have greater
amounts of high-Mg calcite, have velocities averaging 1706 and 1709 ms-!. respectively. in
the top 10 centimeters. The remaining cores have velocities averaging approximately 1760
ms™! over the same depth interval. Wet density varies from approximately 2.0 to 2.2

gem3,
Discussion

The Boca Raton study area is a windward reef margin. This area has been
investigated by Lighty (1985) who revealed that reef growth occurred during lower sea-
level conditions of the early Holocene. The coral facies are similar to other Caribbean coral
reefs and consist of forereef head corals (Montastrea, Diploria), reef framework branching
corals (Acropora palmata), backreef branching corals (Acropora cervicornis), and backreef
head corals. Lighty (1985) obtained radiocarbon dates of skeletal aragonite and submarine
high-Mg calcite. The oldest date is 9,440 + 85 years BP and the youngest is 7,145 + 80
years BP. A mean aggradational rate of 6.6 m/1000 years was determined. The reef began
as a fringing reef then developed into a barrier reef as sea level rise flooded the backreef
area. Rapid sea-level rise and flooding of the backreef lagoonal area resulted in reef
degradation by inimical waters at about 7000 years BP. Temperature and salinity
fluctuations and higher turbidity in the nearshore waters stressed the reefs and terminated
reef-framework aggradation.

The sediments sampled by divers in the backreef low (no longer a lagoon) are

skeletal carbonates and quartz sand with minimal mud. The coarse nature of the sediments

results from a combination of the high energy, wave-dominated environment, a lack of
carbonate mud producers, and the lack of a terrigenous mud source. Carbonate skeletal
material is dominated by pelecypod shells that display a wide range of preservation, from
articulated and minimally abraded, to severely abraded, fragmented, and fossilized (gray).

Much of the carbonate material is apparently produced within the local depositional area.

O
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The quartz sand is transported in the littoral zone from the north via longshore currents.
Some may also be reworked from Plio-Pleistocene beach and dune ridges on land.

The side-scan sonar mosaic reveals the presence of coarse patches of carbonate
material being eroded from reefal highs. These patches are elongate and trend ENE-WSW.
They appear to be sandwaves with a wavelength of approximately 75 to 100 meters,
however, diver observation and chirp sonar data show negligible relief. The occurrence of
the carbonate patches is obvious based on backscatter contrast with the carbonate sediments
showing higher backscatter (darker hue) than the finer, quartz-rich sediments (lighter hue).
The carbonate patches maintain their integrity as they migrate shoreward and downcurrent
(southward), indicating that they are acting as coherent sandwaves.

Density and velocity measurements of core material show little variation in density
(range = 1.95 t0 2.2 gem?) and high velocities (1540 to 1775 ms-1), resulting in high
impedance values (>3.2 x 106 kgm2s-1). Impedance increases toward the reef, perhaps in

response to increased grain size of the carbonate dominated sediments.
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SECTION III. INDIAN ROCKS BEACH
Geologic Framework

The Indian Rocks Beach study area is a shallow (<6 meters), low-gradient, wave-
dominated, low to medium energy, mixed carbonate and siliciclastic nearshore
environment. Approximately 370 km of side scan sonar tracklines comprising a mosaic of
roughly 100 km?2 have been acquired within the study area (Fig. 27), and present a unique,
high-resolution image of the seafloor (Fig. 28). Swath-beam bathymetry using an ELACS
system was also acquired over a smaller area within the confines of the side scan mosaic
(Figs. 29-32). Approximately 225 km of chirp sonar data were acquired within the Indian
Rocks Beach area. Track lines are oriented north-south and east-west and are spaced at
100 meter intervals (Fig. 33). Total coverage is approximately 9 km?2. High resolution,
single channel, digital seismic data (370 km) are also available from this study area (Fig.
34). Ground truth data consist of 24 vibracores and grab samples. Three sites were
evaluated using the ISSAMS, and nine diver cores were taken.

Within the study area large sand ridges overly intermittently exposed limestone
hardbottoms. Sand ridges are approximately 1 to 2 meters in relief and trend NNW-SSE,
oblique to the coastline and subparallel to each other (Fig. 35). Ridges occur from the
lower shoreface to at least 25 km offshore, and increase in wavelength and thickness (to as
much as 4 meters) in an offshore direction. Harrison (1996) found a hierarchy of
bedforms which are superimposed upon the sand ridges suggesting that the ridges, or at
least the surface of the ridges, periodically equilibrate with the modern hydraulic regime.
Some of the ridges appear symmetrical whereas others appear asymmetrical and suggest a
southerly current flow. The ridges in the northwest portion of the study area are comprised
of smaller sand waves. The ridges have a wavelength of >500 meters whereas sand waves
have a wavelength of approximately 200 meters. The NW-SE trending sand waves

coalesce in en echelon fashion to produce the larger NNW-SSE trending ridges.



Clearwater|28° ]

Beach ,
Island <§”

Locati

C%\l;age fom
ang et al. (1991)

Scale N | RC 5

—
0 1 2km

Figure 27. Tracklines for the 1994 (blue) and 1995 (red) side-scan sonar mosaics with
locations of cores IRB 1-3 which transect a sand ridge. Other cores (COE) are from
another investigation but are used to provide additional ground truth (modified
from Harrison, 1996). The area surveyed by chirp vertical beam sonar and ELAC
swath-beam sonar is outlined in green.




g7ds>

1 km (.54 nmile)

@

27dS

Figure 28. Side-scan sonar mosaic
which identify this ridge and swale
topograpy as a series of sub-linear
sand ridges. Fine to medium grained
sand sequestered in these sand ridge
highs correspond to the white to light

TSSTSORT Ay S5 Sy S5 s 3 25 2552735
- —Indian Rocks Beach SldeSeanfS@naru
T N msjamdmmemwavﬂ“@@"f
T ‘ T
By 4 | i
o5 = - 3 L ‘

gray shades. Darker shades correlate  prs#tA

to coarse shell and limestone gravel ® R 2

which lie in the troughs between o ¥ L

these sand ridges (from Harrison, 1996). i
25" 2b" 15" 10" es" elé" = S Y ) SR TR Sy o' S S+ 82452 35"W

82455’ 157w 05 0" 55" 5b° 45 49 35+ 35"

INDIAN ROCKS BEACH MOSAIC 2

Conducted May, 1995




"Z€-0¢€ seng1g ur pajuasaid are vle(] “AoAIns JBUOS WIBSQ-YIEMS DV oYl WOIJ SYOBNASINID "6 N3]

(suswnusu| Weagesg ‘ssalen piae) majeas Buisn passasold eleq
palipa jou Ing payioows - uoljebineN
9661 ‘G- Ae
48N 10} ABMNS 1HYHOWOL1108 OV13
» m N.00.95./2
- % & =
3 7 3
\0 W A rvs /\Alng‘
T % =
[ > = S
7S
AV4
O’\\I & —X%¢
7= » =) %
S e
xo N
— x - v S — N.0E.95022
= :
N
m\ ”
— 3%
=
o
g:oo.mmONw ;__om.mmoww

M.00.¥S.C8 M.0EPYS.C8




‘'sdeb w oo ul )iy 0} parejodiaiul sulds ‘suiq w g AQ w G 0} pappub AllswAyleq mey
‘W G je painoo) “elep Ajewiyieq sOvV 13 o maindep  “og ainbidg

(w) Aydesbodo |
05y 88'p- 52 29's- 00'9- 8eo- SL'9 AWA 05'L 882 528

£S5 28- 085 28 ¥S 28" L0€ VS .28 S§ .28

95 ./¢

.0€
95 Le

«0€
9S .Le

€5 .28 OF.ES 28- ys 28- OF ¥S 28 S5 .28

4SN 10} Aening | HYHOWOLLOE OV 13



‘'sdeb w oo ul |y 0} parejodisul suyds ‘suiq w g AQ W G 0} peppub AljpwAiyreq mey
“1sea ay) wouy pareuiwnij ‘erep AswAyieq SOV3 10 MBIA JBIIR1 papeys TLE aunbid

(w) Aydesbodo)
05t 88 v- CTACS 29's- 00'9- 8e'9- SL'9- LW 052 88'L- se'8-

€5 28~ L0€.ES .C8- WS .e8- .0 PS5 .28 GG .8

9S Le 9SG .L¢
|
0t «0€
9S Lc 99 ..2
£9 8- «OEES 28 VS 8- LOF VS 28 GG 28

4Sn 4o} AAing | HYHOWOLLOE OV13




0
95 La

‘uoneziienbe weibolsiy yum spep se umoys sepnydwe abieq “ejep spnijdwe SOY3 o mala dejy 'z¢ aInbiy

€S Z8- L0E.£5 .28~ S 28~ 0€ V5 .28 G5 .28~

«08
95 .Le

£G 28- 08,85 28- S 28- L0 ¥S 28- 6§ .28

4Sn 4o} Aeaing 1 HYHOWOL10E OV




000 ¥SoLC

00079S-LC

3

ST ‘PEYI) suoneool yina punoid pue ‘puis Kans reuos dirgo oy 10j ssuryoel} SUIMOYS Uey) g¢ n3Lg

"BAIE Paq 159) 0B SYO0Y UBIpU] oY) Ul (9]

nm. -«
“
@
P - " .m\ / | ; i QN' . a K .
- £ BEEN /.,_,,,,,,.,,,?z,. sé.cﬁ \ il D . -
AN o ) % . g
| X % @
, S Tagnt o .
2 e S <
F PRI % @
P WS s
O BN - =
TE] v~ e e L TN z
= I e P wﬁ; =
ﬂ& o», 4mlm B uz:..W @ . N W\x -~
oy 2 TS o e E
= Pt " (-3 ! - - 2l
2 E AR == o
&u ,,\.|\(Mwhx\: \W\N&\uﬂ. : Q«Wﬂ/y Syl D - i Mul:.mnll
NG o sgHl AT
= yau I3
= AL g
O %> LLEL Y N K
e 3 § E —
L2 Joas @ " - =
Z ~ e S
- 7 SaadE / : E M # B P
e \u.caw ) -+ ZBY
‘V .Ow : Q._\ o R L - kl : =
< & e : Iy Ay 1 )
- a o v H .mv & 8 R
- : .
\ o Fo- T S O : st
alIS yoeag syooy ueipu] - \,| iy <
. 000'vS.C8

0007CS.C8




=) S P— =
= O & I
o) o) i S
) & Anclotes« &
0 9@K Py o0
i e i
i ye;’l PN '
5 }{\ - 28910
R - 1 R
v;( B
X CZ;{

| 28900
| o ,@%‘. .
CORP Cruise Sal -t ENJ T
October, 1994 cL . : >j/ R
R s /(zé'J Clearwater
/ N ]
i

 indian Rocks

R/V BELLOWS
July 10-15, 1994

R/V SUNCOASTER
Sept. 1993 ‘
—Sept ¢

0 5 1?)

Scale = 10 km

\
\
e
e '/A\/
e '
\
\
\\
T \
— \
™ |
\ A
T
\

Figure 34. Tracklines where seismic data are available.



N 289000

‘)()5()'

/
82055"

—
Gulf of

Mexico

\ N
\ {/N S \)Q Ssm

27055

Sediment Thickness

oz (M
z-3 -
1-2 .

0-1 . “.;-'...-
0 ——— Ll - - ;-§—~
& = - \ \‘-
\

\
F) | 2 3kmNT\ y . é.
‘ Scale (3 km) 1 \ gt

\ .
.\

Figure 35. Sediment thickness isopach map displaying thickness of sand ridges offshore
Sand Key. Note that sediment thickness and trend of these ridges match the offshore
bathymetry which has been digitized from a 1983 NOAA bathymetric map (from Locker,
1995).




52

Mineralogic-Petrologic Framework

Sediments comprising the sand ridges are a mixture of well sorted, fine to very
fine-grained quartz sand (predominantly in the 4 to 3 phi size range), carbonate skeletal
grains, carbonate intraclasts, and, in lesser amounts, phosphorite grains. Mean grain sizes
in diver cores from this study area are the coarsest of all the study areas. Mean phi at the
top of core IRB6-2 is 1.1 to 1.7 phi, with grain size increasing to 0.26 phi at 8 cm
(Appendix A). Gravel increases downward from 7.1% at the surface to 33.6% at 8 cm.
The mud content is very low, less than 0.1 wt.%. The % insoluble residue (dominantly
quartz) is slightly less than in the Boca Raton site, ranging from 22 to 40 wt.%.

Divers recovered surface sediment grab samples across two sand waves which
comprise a sand ridge (Fig. 36). These samples show that grain size is coarsest along the
northeast facing slopes and troughs of the sand ridges (Harrison, 1996). Sediment is finest
on the crest of sand waves.

Vibracores which penetrated the sand ridges (Figs. 37, 38, 39) recovered several
sedimentary facies (Harrison, 1996). The lowermost facies recovered is a blue-green clay
grading upward into a non-fossiliferous carbonate facies consisting of white, chalky,
brecciated limestone and stringers of quartz sand. Overlying the carbonate facies is a tan,
fine-grained quartz sand and shell facies. An organic-rich silt facies underlies the quartz
sand facies in core IRB-95-2. The tan sand and shell facies is abruptly overlain by a dark
gray carbonate gravel, including limestone intraclasts, coral fragments, and large highly
abraded shells. This gravel facies grades and fines upward into the sand ridge facies
composed of fine to very fine quartz sand (3 to 4 phi) with better preserved, finer shells,
and gray limestone intraclasts. Index properties (velocity, density, etc.) were not
determined on the vibracores because of the inherent loss of original fine structure resulting

from the vibration.
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Figure 37. Description of core IRB-95-1 and grain size distribution.
Location of ravinement surface is displayed (from Harrison, 1996).
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Geophysical-Geoacoustic Framework

Chirp sonar data reveal minor reflectors within the sand ridges (Figs. 40-43),
although the reflectors are near the limits of resolution. No internal structure is apparent in
the seismic data. A horizontal reflector is apparent beneath the sand ridges, in some
instances, and corresponds in depth to a continuation of the flat seafloor between ridges.
Chirp sonar and seismic data reveal that the underlying limestone may be quite variable in
relief.

Acoustic velocities range from 1542 ms-! (a surface measurement which may be
erroneous) to 1773 ms-! (Fig. 44). Sediment wet bulk densities average 2.05 gem3 with
little variation. The resulting impedance values range from approximately 3.4 to 3.6 x 106

kgm2s1. Overall, the conditions are quite similar to the Boca Raton site.

Discussion

Sedimentary facies identified in the vibracores reveal a depositional history
beginning with a possible highly weathered calcrete and soilstone breccia developed upon
older (possibly Miocene) clays. The contact between the carbonate facies and the organic-
rich facies is a marine flooding surface indicating sea-level rise, indundation of the area,
and development of shallow, probably back-barrier lagoonal conditions. The organic-rich
silt facies has n radiocarbon age of 5400 years BP suggesting that it developed under
approximately 3 meters of water (Harri;on, 1996; Wright, 1595). The foraminiferal
assemblage is dominated by Broeckina/Parasorities orbitoloides, which is a warm water,
possibly hypersaline, epifaunal foram common to sea grass beds, lagoons and nearshore
environments (Harrison, 1996; Hallock et al., 1993). The tan sand facies may be lagoonal
or shallow marine as radiocarbon dating of foraminifera sets the age at 3420 years BP
which suggests deposition at approximately 6 meters water depth (Wright, 1995).

Harrison (1996) interprets the gravel layer as resulting from sand ridge migration,
as opposed to transgression and shoreface erosion, based on foram radiocarbon ages of

<3400 years. The fining upward trend in the sand ridge facies may have formed by sand
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1996).
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Figure 41. A) This is an enlargement from the May 1995 side-scan mosaic image which
displays a sand ridge (white shades) and the surrounding trough containing reworked
shell and limestone gravel (darker shades). The location of three cores in relation to
three seismic/chirp lines; DD', EE' and Line COE, is also shown. B) Chirp sub-bottom
profile Line DD’ displaying the double crested sand ridge morphology and the location
of IRB-95-1. C) Chirp sub-bottom profile Line EE' of the sand ridge displaying the
location of IRB-95-2 as well as IRB-95-1 (from Harrison, 1996).
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Figure 42. Chirp sub-bottom profile lines AA' and BB'. Line AA' depicts a sand
| ridge cross section with dark convex upward internal reflector outlined by the
dashed grey line. There is a second prominent reflector below this outlined by
the black line. There is no vibracore data in this region to identify the nature of
these reflectors. Line BB' shows a more continuous reflector at the base of the
ridge and is outlined by the dashed gray line. There also appears to be a channel
feature below this ridge which is outlined by the black dashed line.
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ridge migration or by accretion under decreasing energy levels with increasing water depth,
The asymmetry of ridges and grain size variation across the ridges (Fig. 35) indicate a
dominantly southerly current flow.

The 100 kHz side-scan sonar mosaic (Fig. 28) clearly reveals the sand ridge and
wave morphologies for the first time. The ridges show low backscatter (light areas) as a
result of their relatively finer sediment. The troughs and seafloor between ridges and
waves show high backscatter (dark areas) resulting from the presence of coarse gravel lags
and limestone outcrops (based on diver observation and seismic data). Harrison (1996)
utilized two sets of side-scan sonar data collected six months apart to assess the possibility
of sand ridge movement and variations in morphology. The data suggest that the northern
flank of some ridges may have shifted southward by 1 to 5 meters in response to winter
storm fronts, which create a southerly current flow. In one case, a portion of a ridge
appears to have shifted southward by 15 to 20 meters. Southern flanks of ridges appear to
migrate much less than northern flanks. Although there are still uncertainties in estimations
of the accuracy of the measurements, it does appear that the bedform morp0logy adjusts to
equilibrate with ambient bottom energy levels. This is an important detail to understand in
regards to deploying instruments on the seafloor. Although large bedforms may appear
stable over years or decades based on local charts, there still may be short-term, even
seasonal, motilization of surficial sediments which can bury or expose objects (mines,
sensors, etc.). Consideration must be given to local current vector fields (including tidal
currents, longshore currents, shelf currents, storm-induced currents, and the intensity,
frequency and duration of storm events), and the seafloor sediment texture and bottom
morphology to prevent the undesired burial or excavation of deployed instruments.

As stated above, the mineralogic and textural characteristics are very similar to the
Boca Raton site. Index properties, determined on diver cores, indicate that densities in the

IRB cores are significantly less than in Boca Raton cores. The lower densities in the IRB



cores reflect greater porosity suggesting that the IRB sand ridge surface sediments are more

mobile than the sediments in the Boca Raton area.
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SECTION IV. LOWER TAMPA BAY

Geologic Framework

Investigations of the Lower Tampa Bay site and Egmont Key site were cut short as
a result of Hurricane Alison and a subsequent red tide event. Cores and acoustic data from
these areas have not been examined in the same detail as the other sites.

Lower Tampa Bay is a low energy, siliciclastic sand and mud dominated estuarine
environment. Approximately 150 km of chirp vertical beam sonar data were acquired
within the Lower Tampa Bay area (Fig. 45). Track lines are oriented north-south and east-
west and are spaced at 200 meter intervals. Total coverage is approximately 16 km2,
Three sites were evaluated using the ISSAMS, and sixteen diver cores were taken.

Approximately 8 km of chirp sonar data were acquired over an area of
approximately 1 km? within the Egmont Key study area (Fig. 46). Track lines are oriented
north-south and east-west. Two sites were evaluated using the ISSAMS, and six diver

cores were taken.
Mineralogic-Petrologic Framework

Sediments within Lower Tampa Bay are poorly sorted, mixed carbonate and
siliciclastic muddy sands (Appendices A and D). Mud content exceeds 10%. Mean grain

size is 2.4 to 2.6 phi. Mineralogy has not yet been determined on these cores.
Geophysical-Geoacoustic Framework

A sample of the chirp data from Lower Tampa Bay is shown in Figure 47.
Acoustic penetration in this area was excellent as a result of the muddy nature of the
sediments. Surficial sediment reflection coefficients based on chirp sonar data from the

Lower Tampa Bay site range from approximately -8 to -10 dB (r = 0.4 to 0.32). Acoustic
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Figure 45. Chart showing tracklines for the chirp sonar survey grid, and ground truth locations
(LTB1-4) in lower Tampa Bay.
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(EK1, EK2) in the Egmont Key site.
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velocity averages 1686 ms-!. Wet bulk density averages 2.0 gecm™3. Resulting impedance

averages 3.36 x 100 kgm-2s-1.
Discussion

Chirp sonar data from the Lower Tampa Bay site show the subsurface geology to
consist of an incised valley complex with three major channels separated by large
interfluves (Fig. 47). The channels are up to 10 meters in depth and 400 meters across on
sonar records (narrower in actual cross-section). Interfluves are approximately 100 meters
in width. Clinoforms prograde from interfluves in a westerly direction indicating channel
filling from the east. A series of very high amplitude reflectors occurs within the channel
fill. These are probably gassy sediments associated with organic-rich palustrine deposits.
A horizontal reflector approximately 1 meter below the seafloor is interpreted as the
Holocene marine flooding surface marking initial inundation of the Tampa Bay area and
establishment of the estuarine system.

Sediment velocitigs and densities are lower than in the Indian Rocks Beach and
Boca Raton areas, but higher than the Dry Tortugas sediments (Appendices A and D).

Impedance values are therefore intermediate.




SECTION V. INTEGRATED DISCUSSION OF GEOLOGIC AND
GEOACOUSTIC PARAMETERS

Acoustic and physical data are compared in Figure 49 a-i. Impedance is presented
on the x-axis so that the regression equation can be used to determine a particular physical
quantity (y-axis) based on impedance inversion. It is readily apparent that there are two
impedance fields (Fig. 49 a-c) when either density or velocity are plotted versus
impedance. The sediments of the Boca Raton, Indian Rocks Beach and Lower Tampa Bay
sites have a higher impedance for a given density than do the sediments of the Dry
Tortugas. Likewise the sediments of the Dry Tortugas have lower velocities overall, and
lower velocities for a given impedance value than the other sites.

Hamilton et al. (1982) found a similar trend in deep sea sediments where shallower-
water, sandy sediments yielded higher impedance values than deeper-water, muddier
sediments. Hamilton et al. (1982) determined that the increased impedance in the sandier
sediments was a function of higher velocities in these sediments, which is controlled by the
degree of interparticle porosity. Their work revealed that as sand percentages declined in
these deep water sediments, intraparticle porosity was replaced by interparticle porosity
(with little change in total porosity), resulting in decreased velocity. A decrease in
interparticle porosity results in more grains in contact, greater sediment rigid.ty, and greater
velocity.

A similar, but weaker relationship is observed between grain size and impedance in
sediments from this investigation. Porosity in Dry Tortugas sediments generally exceeds
50% whereas the Boca Raton sediments yield porosities of 35 to 40%. Sediments of the
Boca Raton, Indian Rocks Beack, and Lower Tampa Bay sites have coarser sediments,
lower interparticle porosity and higher velocities than sediments in the Dry Tortugas (Fig.
49d). There is a moderate positive correlation between % silt and impedance (R=0.74; Fig.
49¢) but no correlation between mean grain size and velocity or impedance, and only a very

weak positive correlation between mean grain size and density (Fig. 49f). The weak
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correlation between density and grain size may be a function of complex variations in
interparticle/intraparticle porosity ratios resulting from diagenesis. Changes in impedance
within sites are apparently controlled by porosity changes, which are an inverse function of
density, and are partially re‘lated to the amount of silt. As porosity decreases (decreasing
silt), density and velocity increase resulting in increasing impedance. There is a greater
density range in the Dry Tortugas sediments (Fig. 49a) probably as a result of greater
sediment compaction, grain size variation, and diagenesis (dissolution and cementation).
Since impedance is the product of density and velocity, the lower densities and velocities of
the Dry Tortugas site yield lower impedance values than the other sites.

Another important control on impedance is carbonate versus siliciclastic abundance.
Impedance values decrease with increasing carbonate (Fig. 49g). No correlation was
found between the carbonate mineral phases present (aragonite, low-Mg calcite, high-Mg
calcite, dolomite) and other properties. The correlation of carbonate versus density (R=0.6;
Fig. 49h) is not as strong as carbonate versus velocity (R=0.87; Fig. 49i), implying that
the impedance change is largely controlled by the inverse relationship between velocity and
percent carbonate. The greater velocity and impedance in quartz-rich sediments is probably
a function of lower grain densities (as opposed to bulk density). The densities of
aragonite, low-Mg calcite, high-Mg calcite, and dolomite are 2.95,2.71, ~2.75, and 2.85
gem3, respectively. Quartz has a density of 2.65 gem-3. Cornparing data from DT232 and
the IRB cores illustrates the contribution of mineralogy (Appendix A). Although these
cores have similar impedance values (approximately 3.3 to 3.6 x 106 kgm2s-1) and grain
size, the velocities of the carbonate sediments (DT232) are much lower and the densities
much higher than the IRB and LTB sediments. As a result, the quartz-rich sediments yield
lower densities for a given impedance value (Fig. 49a).

An estimate of the surface sediment impedance can be derived by inversion based
on the reflection coefficients recorded by the chirp vertical beam sonar. The impedance

(pv) may be determined using the following equation:
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r=(P1vi - p2v)(p1vi + p2v2)
where r is the reflection coefficent, pyv; is the impedance of the water column, and pav- is
the impedance of the surficial sediments. This equation reduces to:

pava=x/1-r

where x = r(p1vy) + p1vi. Density and velocity measurements of the water column were
made by CTD in the Dry Tortugas area. Average seawater density and velocity was 1.025
gem3 and 1526 ms-1, respectively, yielding a seawater impedance of 1.56 x 106 kgm2s-1.
The reflection coefficient recorded in the area of core 205 in the Dry Tortugas site is
approximately 0.28 (Table 2). Inserting this r-value into the second equation above yields
an impedance value of 2.78 x 100 kgm-2s-1. The impedance based on the electric logger
ranges from 2.56 to 2.74 x 106 kgm-2s-! over the top 20 centimeters, slightly less than that
estimated by sonar. The reflection coefficient recorded in the area of core 226 is
approximately 0.31. This r-value yields a sediment impedance of 2.97 x 106 kgm-2s-1,
whereas the electric log data yield impedance values ranging from 2.76 to 2.95 x 106 kgm-
25-1 over the top 20 centimeters. In Lower Tampa Bay, chirp-recorded impedance is
approximately 3.04 to 3.65 x 100 kgm-2s-! whereas ground truth impedance from core
LTB1-1 averages 3.36 x 109 kgm2s-! over the top 10 cm. These estimates indicate that
the remote acoustiéally estimated impedance is approximately 1% to 8% higher than the
directly measured impedance in the top 20 centimeters of the sediment column. These data
will allow calibration refinement. It is possible that the remotely estimated value is a better
measure of impedance as the core material is likely to be slightly disturbed.

These data indicate that the mean grain size and percent carbonate versus
siliciclastics may be evaluated using acoustic remote sensing and impedance inversion.
However, some initial ground truthing for calibration purposes appears necessary. For
instance, given an inverted impedance estimate of 3.4 x 106 kgm-2s-1, the corresponding
density of material may be either 2.25 gem3 in a pure carbonate environment or 2.0 gcm3

in a mixed carbonate-siliciclastic environment. Once the general mineralogic composition is




established, the density (determined by impedance inversion) may be used to determine the
mean grain size or percent carbonate (or insoluble residue).

Table 2. Comparison of impedance values for surficial sediments based on chirp data and
ground truth data. Ground truth mean and range is determined over the top 20 cm of cores.

Impedance values are in units of 106 kgm-2s-!.

Ground truth

Area Core Chirp mean Range

DT 147 2.61-2.79 2.66 2.54-2.70
DT 205 2.78 2.64 2.43-2.74
DT 207 2.78 2.69 2.57-2.85
DT 226 2.97 2.82 2.76-2.95
DT 232 3.01 3.18 3.14-3.21
LTB LTBi 3.01-3.28 3.28 2.86-3.47

LTB LTB2 3.28-3.63 3.41 3.19-3.54
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SECTION VI. CONCLUSIONS

The study sites show marked differences in their respective geologic and corresponding
geophysical/acoustic frameworks. These differences are well-defined by the various

tools used in this investigation, and particularly by the remote acoustic instruments.

Comparison of mineralogic, petrologic, and geoacoustic parameters of the sediments
indicates that porosity and mineralogy both contribute significantly to the acoustic
impedance of sediments and result in two separate impedance fields for carbonate
sediments and mixed carbonate-siliciclastic sediments (Fig. 49a). Our data show a
moderate positive correlation between % silt and impedance, but no correlation between
mean grain size and impedance, perhaps because of complex variations in the ratio of
interparticle to intraparticle porosity resulting from diagenesis of the carbonate
sediments. More work needs to be performed to define the role of fabric in determining
acoustic impedance. The percent carbonate versus siliciclastics contributes to the bulk
density of the sediments and results in siliciclastic-rich sediments having a lower bulk
density than carbonate sediments, for a given impedance value. These data will
facilitate the refinement of sediment classification algorithms for use with the chirp

sonar.

Surficial sediment reflection coefficient values obtained by the chirp vertical beam sonar
appear to record an impedance value similar, but not identical, to impedance measured

on cores (Table 2). These data will enable calibration of the chirp sonar and indicate the
potential of chirp vertical beam sonar for surface and subsurface sediment classification

by impedance inversion.

The study areas have been investigated and defined in terms of the physical and
acoustic properties of the sediments and rocks, and the general geology and

geomorphology. These sites are now suitable as AUV test beds. The data acquired by



towed vehicles (chirp sonar, side-scan sonar, seismic) using differential GPS provide a
geologic, geographic and geoacoustic baseline which we are prepared to use for
Autonomous Underwater Vehicle testing and calibration, the primary focus of our
current research. We are preparing a joint USF-FAU expedition to test the Ocean
Voyager I AUV with a 60 kHz side scan sonar unit. Tests are being planned for AUV
deployment in the Boca Raton and Indian Rocks Beach sites. Deployment in these
areas will allow us to evaluate navigation modes, and the quality of AUV-acquired data
as compared to data acquired by towed platforms. We anticipate performance of these

experiments in the Fall of 1996 or Spring of 1997.

Comparison of geologic and acoustic data is hindered sometimes by difficulties in
obtaining accurate velocity measurements on very coarse sedimentary units. However,
given sufficient data, forward modeling reveals some agreement between sediment
physical properties, acoustic properties measured by the electric logger, and the chirp
sonar data. These data illustrate the need for high resolution sampling and analyses of
sediments to accurately model the acoustic signature and refine acoustic sediment
classification algorithms. The data also reveal the potential for chirp sonar to resolve

shallow subbottom sedimentary units with minimal impedance contrast on a decimeter

scale.

7
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APPENDIX A.

Condensed data from all sites.

Abbreviations:

DT = Dry Tortugas

BOCA = Boca Raton

IRB = Indian Rocks Beach

LTB = Lower Tampa Bay

%1L.R. = % insoluble residue (dominantly quartz)
Jocarb = wt.% carbonate (acid-soluble component)
arag = aragonite

Imc = low-Mg calcite

hmc = high-Mg calcite

dolo = dolomite

impedance = 10 kgm-2s-!

81




IRT Te0s 261 Jozep 5 Sr 6yl 81 [e6F  [6€ z8 g0t 1d
8T 915 le1  |Lsy1 oo 6T 8Tl s |6 et vy Ty o€l [gze |11 |1'g 08 S0z 1d
£RT 6516 160 |L18¥ N - yv desy et Jsee ey [SL 8L S0z 1d
PRT orts  lze1  |oIsyl ] | o 0or el o9 oy [ve oL 50z 1d]
IRT 02T 061 L'eyl o 00y o€l |I9g oLy TE YL 374 a
8T €81 loet |LeLkl 8y looe T owl  [L9e Jewk vy w 502 1d
SRT 605 6T [918p1 |0 so¢  legr lss loge  joT |Lv L8 9€l  [6LE 0Ly |91 oL $0z 1d
s90s |eet | ‘ © vy lese szl [16€ |9y  [STT 89 sot La
L£TS |06l “ v 99y [8T11  |9e |€0s €T 99 50z 1a
1S 88l i s¥ 6y |[yT [LvE  [10S |87 9 S0z 1d
s 61 lew 1've 9Vl v8e  [Svr ST w9 s0t 1d
18T s 161 [Tl |00 v6r 1971 €S [si6 [sT [Sv [Tsy frer {rse lesy |9€ 09 50z 1d
€905 |€6°] ‘ . T er T ese g€l (198 |68 [¥1 85 50z 1d
687 0£°08 £6'1 v rop . vy 1oy vzt pve 1S g 9¢ 0T 1d
68T 1os  |ver  [8'sevl ) S ey 6LE Lyl |81€ |66y |9°€ s 50z Ld
(8T 6805 [z61  |pvep Cler 9IS VIl pyse 190s 19T s soz 1d
BT s 161 [tverl €0 96c |os1 ETs |86 lzT 9% 8P €€l Jsve  |e6h  |€T 0S S0z 1a
06¢ 066y pel [bverl | ‘ . v lsis vl TLE €% [vT 8 502 1d
88°C oros  [e61  [vosbl | ) vy L8y LT [ese Jros  jze 9 S0z 1d
L8T $E0S g6 (98T i Ly |ret vel  |69€ S8y [T (22 £02 1d
18T T N T S s Tesr TS ey e |vl (22 S0z 1d
FR'T sPos g6l Tyl - j00 joTe |kl |60s 896 [cE  Js¥ ek LT [s9t [sev e oF 50z 1d
PRT 665 |eeT 6Lyl | ) ] ‘ T ow Loy €€l Jose Joos  [L1 8¢ €0t 1a
08T s 061 |srer | vy |6 0Tl [LLe {98y |91 9¢ $0z La
08T orzs  loel  jeol | | 0r s fe1e res €9 vE s0z id
€8T s 161 [S6Lpl ) 9t T [S6E  8FF  [SE 43 S0¢ id
8T 6518 161 ooyt o gie  oer JTis (L9 g€ s Ly bl Jg8e [Ssv [T 0¢ S0T 1a
8LT €975 68T  [zOLhl 1T ] S sy L en T ree Jssv Lt 8z S0z 1d
6LT vees ool jeTivl | ey 8'LE cel Joor Josy 97T 9z S0z 1a
€8T 0STS  |681  [8'86bI T 0% vig 6vi  |66€ |cer  |0T T 0T 1d
8LT LETS 681  Jieopl |17 ‘ 6 £€E el lety vy |01 (44 soz 1d
vLT 60°ES 88l Tusyl Joo |rie jovr |oos  [zee g€ e Tre rel  Joey 191y (v 4 50z 1a
vLT LIES 881 sespt | . o ~lev e g€l |8hr  (gLE  [S€ 81 50z 1a
we 0evs  |og'T  ZTol o s e 8sl  leor 99 €l 91 s0z 1d
L9t 16 [e81  |TLswl ) 5 S6r vyl [9Ly  [€9€ LT vl 50z 1d
wt ovs 981 [909¥i T ey soe vol  Jzzs 180 |L0 4] 502 1d
89°C £L°SS €81 1909¥1 100 [pze  [evl joey  [¥96 (9t (s Joel  [¥91 [8%S o8 |80 01 54 1a
6595 |e8l T i . O es T ser Lol Jees  |ust e 8 S0z 1d
65T 89°8¢ 8Ll o o s 1°0¢ €l |vss |80 L0 9 S0z 1d
86T w09 |sLl lss v Syl [c19 gt [s0 v S0z id
95T 8979 1 o ) B s ST vel  |0€S  |reE |20 T 0T L
5T 00°L9 |91 g6yl j00  {8Te  [Iel |yos  [€96 (L€ |09 €Sl losl_Jo9os  [gsT |20 0 502 1a
$ TWl/3Y 901 gwo/3 s/ ‘ T T (udy | (swomduy | (wo)
aouepaduny | Aitsolody, | Ausuap | Aioopea [ ojop iy, |ouny g, | owy o | Bee gy | deo o | YT | ueew ugaw Kepp o | MmMsy | puesg, | Paeif 9 |HIJAA | 940D | ALIS




SIS 06T 00 [esT  [8¢] L9 €€ 09 [esl 01 IS _Jz6r_ |80 |0S L0z 1d
6LC orIs 16 S7ovl i M S ss e 991 |16 jgTe 160 |8 Lot 1d
98T 62T 061 91181 _ | , 19 lypl 97c SIS [¥8T [90 9 |L0T 1d
ioves 68l ! m 99 Ivol 88C TSy |18 L1 pb 0T 1a
'£6TS 88'l , w ; 1897 Tze ggc o [T |90 12 10T 1d
LLe lo6cs |81 [T89vl |00 [8%6T 6 ree lee  les T [E91 60 [y [8€e 91 or L0z 1d
LLe (8T 1881 7’891 : ” e T g st ey ver 8w 8¢ L0T 1a
SYIS 6T ) ‘ w . e e ez |8es LSt Lo 9t L0z 1d
YTES 88 o9 ol |98t |vLy  Jose (ST vE L0z 1d
0CES (88 - _ ©ogs9 Jerr et [90s  Josz |01 e L0 1d |
19¢ twes o legt lossyl |60 60¢ TSI joes  lo96 vt Jo9  vor  lovr  Je1s  [Ler ST 0€ L0z 1d |
vLT 98¢ |81  [T69rl S 90z [981 |96 [s6C  |0S 8T L0z 1d |
§LeT SPes L8 [8'89pI . ) 8Tl sz lovs 1% 90  9¢ LT 1d |
vLT 8TSS (v 806vi ~ B N [ T (X A T (5 < 2 T I LA [\ 1d |
18T 81°pS 98'1 7’8081 ,ﬁ 66 |29l 66l [9Ts |96t |z0 |t 14
¢R'T TS |68 18051 00 96T eI [$vs g9 vt [¥9 T lell g€ [S6S L8  |IT 0t |uoT 1d
uLT s [T [eeis . N €1 e |ess  |vel 00 81 L0C 1a
16295 (T8 R “ © g9 TJoer  Tsizo9s [Ste (10 91 |eoe 1a
j£I8s 6Ll e T 1l [e8s  Jere 10 w1 leoz 1d
09T 9L09  |SLT [p9spl © oo Joor o6l [gzo |viz oo jur o | id]
L§T WL Tt [Soebl 00 |o0e (991 [¥es  g96  (Le [v9 [T t'zg 929 9Ll joo  fot  [L0T 1a
iBYSL|Lw , T o L 8 Lot 1d
166708 LE'] - T T 9 Lot 1a
STPEL T v L0z la
00°0 61°¢11 weesi [T T T 1 ¢ Loz d
LE'S91 oo sz Joor  sws  |ege | o T 0 |eoz 1a
1998 LT 00 st e v e lez lov T 619 Tel 88T [Sey  |s8  joil lsoz 1a
Sy 661 ] B R i 801 50T 1d
L9y 00T . o , I o - 91 |sot 1d
66'Ly  |L6T] N B Yol |s0z 1d
699%  |00T | , o o1 [soz 1d
0csy 16l ‘ oo leoe gl s lsue  [sT | ‘ I 1 001___Jsoz __1q]
€L8y (961 N . ‘ B (L S R Y i 86 g0z 1d
€915 |16 ‘ el , L ey oee st loee (g8 |0€ 9% S0z 1a
16T 6L0S  |Tet ISt | oy goy  [sel [ese  |vsy LT 6 s0z 1d
SEIS 16°1 I b Tley lese  loer |gse ey LT % 0T 1d
1T (88 €0 vot  |S€l joTs 896 Tt Ity |LbS 1zl e leos (v 06 S0z 1d
8S°IS 16°1 o st sy el gee [Tey  ve 88 g0z 1a
, 87 voTs 061 vegpl | o B A N N I A A 98 g0z 1a
| 8T 007§ 06T l096YI e Ly vLE el oo Joor e +8 50z 1d
, s TWu/BY 9401 gwo/3 s . | Gudy | (suoromu) | (wo)
souepadun | Ausosodg, | Awsusp | Kioojpa | ojop g, | owy g, | ounpo, | Serey, | ques g, |y % | ueem Tueaw [ Aep9, | MiS% | puesg, | [PARIS 95 | HIdAA | 90D | 4LIS




78

ol

oot
x % ko
[ ol o B ol

)
>
i

8¢
6LC
187
LT
€8T
8T
18°C
18°C
98°C

S T/ 901
ouepadun

oy
8LV
086k
Loy
Loy
SLSY
Y99t
iLE9r
9L'9Y
978y
9’8y
06’8
SL6Y
9IS
18'8p
190°€$
1°6p
Ho1g
6108
Ly0s
65 °6¥
T6'8p
86y
086
108
6v°0$
S 6y
§S°6¥
£9°8p
6705
8€°0S
09'6v
LT6b
8S°18
6505
T0°¢S
£0°€S
TE0$
ors
TL0S
88y
918

Ansolody,

0T

£0°C
10T
10T
00T
10T
00T
00T
00T
L6']
L6
96'1
¥6'1
161
96'1
88°1
S6'1
61
£6'1
£6'1
¥6'1
96't
¥6'1
S6'1
¥6'1
£6'1
S6't
$6'1
96’1
€61
€61
¥6'1
$6'1
161

1611

88'1
88l
£6°1
o'l
261
96°1
167
cwo/3
Ansuap

9°L8YI
1°98v1
L8V
0€8p1
018yl
o€yl
veLyl

9'8Ly1
ThLyl

8'68v1

squ
ISTEIETN

00

M
=1

00

o[op %

Tre

9T

9'LT

|69

69¢

i o

LSl

891

'Ll

wpgp

o
v

98¢

6'8S

vLS

9'ss

Sere g

€S TSt 10z__[0cy_ [6ve  [6S _ |vel 10T 1d
s T €€c |66 |sve |ty (zel  |LOT 1a
SslLTe 01c 0Ty |18 [T o€l LOT 1d

les  lsor ¢ lTe  jpoy  jLTe L1 Ist1 Lot 1d

e T 95t oSy |6 lon ot |L0C I

ss Tleur hite Jeoy [69e et vl |10z 1d

6% 0Ll vee  |yey  |Lse 1T e 1a

BREES 01t (Lot |¥F1v  [L9E  [9€ 0zI L0T 1d

s gel €9 g9y 18 |LT 811 [L0T 1d

79 £El Sec g 88T |sT oIr |0 a

e 8l gec [y g6 ¢l vl |L0T 1d

e LTI vor vy |esz L1 ar e 1a

6% 7Ll 1Tc |ver |87 €€ oIl [0t 1a

S ST ooc lrzy |ele |81 801 |L0C 1a

19 $pl lese v loze (o1 w1 [t 1d

Joo s e A EE R vl |0z 1a
gs  loLl L81 Isy [ree [T w1 lioe 1a

79 0yl €97 [06€  |LSE  |0¢ 001 |L0T d

e T T'ec |g0s  [ciz |61 86 L0t 1d
e T e SEC |6y |96 [ST 9% 10T 1d

Jze e Lyt Jter |zt L0 6 L0T 1a

79 Jovl Se€ 9%y vTe  |€1 w6 [T 1a
€9 s BEER CONNNCL LA L L4 06 ___|L0T 14

€9 e Closzjoos |69z |90 88 L0z 1d

) e s 19t |tey  jLse [s© 98 102 1d
Fo 81 99 |8y [89¢  |v0 8 L0t 1a

r9 911 6sc o |6z |90 28 L0z 1a

69 (1€ |g9  oTl LSt |tev |1z |vo 08 102 1d
lge [y oSt [cis  |Ust Lo 8L L0z 1a

_lwe el 1ec |eey |ove  [¥0 oL L0Z 1a
I Jos  voz o Jrer [rie Joel [0 vl L0z 14

1 lesT Tloar gst  |Los sz |11 7 L0z 1d

7 S (R SR 4 Lee_ 0vS  [6€T_ |v0 0L L0z Id
Jee e 0ct_ |68y |68 |01 89 L0z 1a

T v 80z [8Ly  |STE |60 9 10T 1a

i 79 £el ysT_ |rov |19 |90 s 02 1d

) 8¢ v81 oz lzor  jeve |1l 9 L0z 1a
896 lte g9 671 iyt g9y [goe Il 09 L0T 1d
R 601 6% _|I'sy |08C |80 88 L02 1a

_[z9 el o€c ey j91g [0 9% L0z 1d

O lgs T isi 60c  |L6v  [9TE |50 s L0z 1a

e se1 Jozz_[sev [ger [¥0 S L0z 1d

(wyd) ™ | (suoioru) (wo)
o9 | W19 | uwew | uedn [ Aep g, |59 | pues g | PARIS 9 |HLdAA | 9Y00 | ALIS




€8T 005 ¥e1  |[Evopl ] , 8< Vel 651 [s09 [rec  [s0_ o€ 602 1d
€]T lozos  lee1 leTowl Lo R R A I A Ve 602 Ia
18T 0Los  lTe [06shl ,m . 0 reT Tlewi o [z €09 60z 90  [zE  |60C 14
9LT isTTS 06'1 v'95H1 70 gve 1Pl [8'0S B ¢8l  |€09 00 joo joe 60T | 1A
(e 0TS 06T |06 . : L ] few Tlye Joo oo Jsz ez | id|
LT B8TS 881 |9'lop ‘ iy swr 081 |g6s |1z |0 [T |60 1a
FR'T ores st yoist | 09 rst L jres ot [S0 ¥ 602 1a
0% eois leerleTovl | , 1 v8l 619 |00 |00 |60t ~1d]
08 &g dzet  ottorl I 9T LYl (9IS 79 6€l 081 |ST9 |8l U1 oz [60C 1a
<L 8BTS 88’1 |0°6SHI . Y vo1 STz 679 [T [€0 181 60T | Iq|
ST 1996 168’1 |6¥shI les ot €SI 1899 [891 [I'T 91 60T 1d
8¢ 86¢s |98’ TLOSI . R I T R S 2 TR X 5 O VA I I 214 1a
vLT [SEES 881 €851 e lopt Jzor 8L ot o 4] 607 1d |
ELT mo_.&. 11 [gTst |vo joee vl [gTs L L T [ T X T S T I 01 60C 1d |
£LT jogLs  jost [8TIsi 8's '8l el [y sl [€0 8 [e0C 1d
£LT lozLs 18] v1IS1 Ces el ozl leel jeer o 9 _ |60 1d
¥LT 798 [4:3 8961 9 807 1811 Jove 1w Tio v ez _la
Pres 9Ll ) lesT st svl  Joee jrvl vs e 60T 1d |
9.9 129l |80 |eTe oot o o Jre lesL ol l16s (81 091 0 607 ___la
Yty 90T "~ oo 0sz  lrel 919 Tlet  |sso Lol JToe  [eev  [TIl oLl |L0T La
ity |80 , _ st lysy ot |use 8oy [ST1 pLL [LOT _1dq
10°¢ 05y 20T |96syl ‘ _ Ly Jree cel  lsze 1ty v Tl e 1d
1wor |10t o [¥0 0 lest  jowr |res sy loer 861 [8€€ L8 |L6 oLl Lot 1d
wsr oz e ) Ly T Joee g6l Jeoc Josy |99 891 |L0T 1a
sTsy 120 o R N o ler sor 6l |s0E  |vwy ST 991 |L0T 1a
Wyr 50T o 1 ‘ oo roe 90z [9Te ety €S o1 0T 1d
£0'E SSvr 0T [SsBpl - ‘ 8 T9€ 881 |vee |ty LS 1 LT 1a
¢ vesy  [coz |96syl  Joo jo'or  jest |Lsg les ez leze loie |use €% 091 |LoT 1a
sesy [zoe R | ey Tre 0 [sor lege Jote ool 851 |0t 1d
86T veor ooz jeosyl | | es  feer  Jrst jgee 906 oL 91 |0t 1d
00t 196y 20T |1'88pl o , - los Tleor LT [eee L1y [8€ v [L0T 1d
ey [soe o o ‘ Cles Jeer o lere loee 8Ty v esi (Lo 1d
10°¢ 8ISy |€0T  [8¥8PL 00 [T9T  [swl [z6s o ss ez 81z [s€€ L1y |1 0s1 |0 1d
sy |g0 s T rer 6cC  |81%  [8¥E  |SE 8yl |L0T 1d
vy [soT ~les T sor 9€C [Ty |0EE  |9F 9v1 [LoT 1d
96°C 869y 166’1 |98yl N ) 18 " leur etz vy vee  Jov vl 10T 1d
£6T 69y [s61 et | | T s ror 4 T I Tl [L0T 1d
65y 20T oo lrst o jrst less o lsr e Clsel  Joze  [e1v |98 ovl  [L0T 1d
86T 61°9¢ 10T |oosrl , s , o les oo 10z Joee  [sLE |6 8€1 Loz 1d
00°¢ ey |coc (gssyl | | . 8s vl yzz [¥8c |£sc o€ 9e1 0T 1d
S TVW/3% 9,01 cwio/d s . o T yd)y T (suosomw) | (wo)
| douepadun | Aysosody, | Asuap | Anoopea | ojop o | ouny g, | ooy | Seaey | qies g, 1% | uesw | ueow ﬁ Aep o | 1S9 | pues g | pPARIS 9 | HIJAA | 9400 | ALIS




88T AT 161 [¢60st 00 9Lz |l'ic ¥ €S vt 7ol |ySy  [0LE el Jee |9« 1d
98T (69°1¢ 161 lcrost g0 e oSt le'zs s Tew vo1  le9y  lLSe LT 07 144 1a
RT 186T¢ 881 |voerl |90 [s8¢  [cui |oes | S X zor L8y (1¥E 160 81 9Tz 1d
18°C lores  [ss1 geebt 00 e1e ez jooy 1 gEs  Tlest 0 ror Jesy rse loe |9t 922 id
€8T PLTS (681 |910S1  [€0  |9€t 181 WLy (v96 |96 LS g6l (8Ll |86y |€1€ T vl 9T 1
e (0815 81 €s6vl 00 |eze 98l o6y 696  |I'E [€S 8T LSt lesy  [sve |60 4] 97z La
08T Lot g1 leeerl |00 |Ste |6l |osy €96 [LE 8 9L L8106y |s1E 60 01 9z 1d
N w8TE 168’1 [6S9Si o0 |ele 8¢l |gTs 196 (€€ €S (ISt I (A 8 o 1d
6Le oges gl |zserl oo joTe  [sor  los e gL 1S |ger  [Ler (816 1€E [l 9 92T 1a |
IRT Tees 81 |vsevl  [00 (€8T |ooz  |Tis  |ee 1T [ES T g¥l_ [s6¢ voe €l v 97z 1a
08T CE¥S 98T |LvosT Jo0 Joee  fssi SIS €6 (Lv [pS Lrec [8s1jzos Jete 10 [T 9tz Ia
9T AN ILevl o0 gve  fTvl jgis [§96  |s€ [I's (98t |I'vl 916 [8%€E SO 0 ot 1d |
68T 1005 [p61  [6T6vl , L S 00z 91§16 l90oe (LT 6 607 1d
6905 |26l 00 s1E ps1 joEs - e g0z  [sST 9w vl ST 06 |60z 1d
TS 1671 - s 861 991 [vzs Jeor |8 88 60T 1d
87T Lrer |6l 18991 les T T suilyss Joor  lol 98 60T 1d
87T ogsy 961 losorl | ~les T ee L8l [8zs Sl |60 8 60C 1d
98T soer  |S61  fgeopt | | oo 81 781 6€s (99T € z8 602 1d
€8T 800 vl [L09¥1 |00 [8TE  [9€l  [9¥S s T8l Ll l6Ts  ose 61 08 602 1a
PRT 96y |p6] Loovl o . oo e losr [gTs  jrir ST 8L |60T 1a
8T 666 vl [g1opl | ‘ lze ol £0C  [8€S |yt [SO oL 60t 1d
€8T over vl [€0owT | | e el 961 evs  |svT S vL 602 1a
€8 C U L ) S N 19wl izl Jess v Tl w 60z 1d
€8T o6y |v6'l  |€09vl |60 |6TE  |oLl [Ty | o ssT e Syl [1Ls st [60 0L 60T 1d
87T 8605 g6l [9719pI T log  [ror 6L |¥ss [tz 190 89 60T 1d
06C gots el Joist || ‘ N €07 |L6L |00 00 9 602 1q
€87 €ros  |eel [8Tovl | — I T A4 0Tl 685 |98C |50 9 602 1d
88°C wey |61 [ivwe [ BEXY Tz eyl 119 [1ve [v0 9 60T 1d
$RT goey  |S6'1  [8T9v1 (00 Lo |Lor [oTs I 06l 9% 1oz [¥0 09 60T 1d
18T €0s g6l [pLsyl | B 18s sl 691  [T¥S |98t |20 8% 607 1d
§8T gey  s6l |osorl | 1 s L1z AT T 9 60T 1d
18T wos  lgel |otevt | | 1 | v rs eee S¢l |zss  [LoE |90 s 60T 1d
88°T 98y |L6T  |9sow - U Jes jzmr 0 [usi Jogs fesz €0 [ 60T 1d
98T 916t S6'1 9°59%1 Lo |zze |81 |vEs ) “los ooz 96t [99s [zir  [L0 0s 60T 1a
€87 Leos g6l losopr | es eor Ll 698 Jgse |uo 8y 607 1d
8T ioos  lper 9oyt | || ] o rsl |serJoos oz [s0 9 602 1d
68T sg'sy 6t fzsewl | s T C[8v1 Jo09 [8vT [0 2 602 1d
88°C IS8y ol leowt || | R ) [ $81 |C6S  [€1z |90 (42 60T 1d
68T 098 1961 |60Vl 00 [€TE  [9€l  |ovs | RES €ic Josi |9Ls Jogr v 12 60T 1d
18T L60s  fzel o j9sort | 09 651 vLl 609 |Uie L0 8¢ 602 1d
s ZvW/3% 9,01 cwo/3 S/ ] (ud) | (suoonu) (wod)
aouepadwir  [Aisoodg, | Ansuap | Andofaa | ojop g, | owiy o, {ouriop | Seseo, | queo g, | YT | ueew | ueow | Aepoop | WIS | PUES 9 | [9ABI3 % | HLJAd | 3H0D | ALIS




S0t 89Sy 0T 8IS [00 vos  [vLI £cs 15 ¢ST |9z ey L8 (901 |92 1d
90°¢ TSy g0T lgTIsl {00 Tie gL s ) 619 €Sl _|esz [zey (01 01 |9TC 1d
rO'Y 90°9% 10T 9TISI 00 g0t lso1  lezs | 88y oSl |LTe €S 0L o1 9T 1d
80t sy (o lviest g0 86T LI 9TS - ) oSy 6vl  loge [zey g9 ool |9TC 1d
Ot 9y 00Z  |ToTst 00 Sre w9l _N% T'ge oLl 8¢ [eTy [vv (86 [z | 1d
£O'E Sy 861 §0€51 00 $TE 9Ll 66y 9°9¢ %1 Jeve 6oy  [1v 9% |9 1a
190°8Y L6l ‘ 00  |8LC  ¥9l  8SS s'Lg €91 |zee [sor  Jov  |¥6 9T 1a
lovvo  |L971 00 gLT 9Ll [9YS i [T8e S (< L LA L N 4 O, -4 _La
AL0S 761 €0 91E 991 ¢S _ 9Ly g€l |gve [Ty (8¢ |06 |9 1d
S loo (S A TR A ; 98¢ gsl |sve [Lsy [ty | 88 |9tT Ld
£9°Ly (861 z0 g6r gLl |LTS 6vE 65t |use Jsw g€ o8 gtc | 1d
lLzsy L6 £0 rog s lsig To¥ Syl |eve Josy  [z9 ¥ |9TT 1d
lorzs o6l 4] 06T gLl ses i rve Lor_|eve JTsy  le€ (T8 9T 1d
86T licgy  |oeT  jooesi |¥0 L6z 981 (TIS 05¢ €91 jose |€wy  [sv |08 |9TT 1d
_ 108 g6l 00 TIE ST |LES $'9¢ vel  [eze 19y 9L 8L stz 1d
868V 961 70 STE 891 |S0S $9¢ 9c1  Lye |gLy  |vT 9L |92z 1d
098F 961 00 oL |rer eSS 8z¢E 091 L9t [gey  [S€ |bL 9zT 1a
WE.,@ S6°'1 00 0'6C 881 ves '8¢ vS1 o y9e  |I'sy g€ L % | 1d
8y |16 €0 §0¢ g9l j0es 1S €71 0L |[yor  [v¥ oL |ott id
gy L6l 100 v8c iz [gos | $Ps 171 jgse [Ter  |vE 89  ote 1d
6Y8Y 1961 00 95z lvor oS 65y gl 1o 89y g€ 9 9ez 1d
9861 61 00 €0¢  |£91  |¥Es 9°¢s Izl |sve [Tos €€ W lsee | Ld|
91°0§ €61 00 00 €11 L8y 0TS vl |vLE 98 LT oo ez | 1a
96T sLgy 961 |z'6081 ¥ 0 g¢E (€81 Sy 10s €21 |89 [19% 8% 09 otz _1Ld|
+T 6T6y  [S6T1 8'80SI |00 €L |ILe 9SS 00r v hrLe JTww  €v 8¢S 9T 1d
L6T leogy 19671 veIst 00 00¢ oLl Joes M £6¢ 9p1  |U9E JTsy  [S€ 9 |9z 1d
£6C (15708 £6'1 79161 00 8T [p91 i80S viE zs1 Joor  joer L S 92T 1a
88T i80S T6l  [0seyl 00 §9¢ oLl |sop S'LE vyl |18 ISy ST (74 _la
6T 886r w6l |6¥ISI 00 gse |evt |96y vLE £vl  [TLE |09y €T los ez 1d
88T 8r1s 1671 £2061 00 6€E  [SL1 |98y 6'8C 61 Ity [Lov JeT 18y ez | 1d
RR'T Al ly 161 [L90s1[€0 61§61 TS Leg 0gl |16 |61y |6€ 9  |oze -~ 1q]
£0'E Ly (86T [sogsT €0 {86z 191 I8€S a0 8l Jz8e TSy (81 vr 9te - 1a
56T €6y b6l [p8ISI |20 [ VAR N 15 Lty el ¥ [19v  |vT o 92z Ld
68T s [zel |Leost |00 6t [s9T |96y €0y Vel |¥ee (09 ¥l oy |9 1d
€67 8Lk vl [S1IgI 10 61¢ 891 (THS ‘ 9 vyl [86E 9Ty [TE 8E 9T 1d
16T wer  [s61  |9elsl [z oge 191 lLos S'6¢ 6€1 [8LE [LSy 9T 9¢ 9z 1a
¥6'T gor  [t6l LISt (2o 61¢  losi  |sTs 1p¢ 9yl [0y |vTr  [ST e 92T 1a
68°C 8T'IS 161 |9Tist  jo0 lowe (e TS 60 jTS1  l91r  [9TF 971 43 92¢ 1d
6T a7 N A [ R U4 126 los |6IS ) (333 vl 8oy |Ler |vl 0¢ 9tc | 1q|
16T €605 [z6] [pI1ST |00 g6t [81T  |Lgy 0lE 561 J60v |68 |L¥ 8T stz 1a
88T 9T'1S 161 (99081 |€0 6T 891 |LES ) T jg91 ey [88€ €1 9 97z 1d
S8T TS 681 [esosT  jo0 6T 6L 9T o K54 oLl josy [sse 6T 4 9zt 1d
$ ZW/3Y 9401 cwo/3 syu ! (suoronu) |- (u12)
aouepadur | A1sosodg, | Ansuap | A1oojsA | ojop 95 | owiy g5 | otilf 9 m Jewo, | quoy | WT% Tueow [ AepP o | IS9 | pues 9, | 12ARIB 9 | HI4AA | FH0D | dLIS




LEE
et
60t
(A
6Tt
0L'Y

91t
rl'e

91’

Fi
vi'e

§ TvW/3% 9v01
asuepadunt

(A4

o~

81
€1
St
<%
91
81
<l
Ll
€1
60
Al
01
ol
£

o

[ IS IS IS I

S

el N el

ere
€l'T
[4 4
11T
01cC

guo/3
Ajisuap

6'TTs!
€'8IG1
gyisl
19161
8°9061
YHISI
L6081
L6081
#9061
0'80S1
111
TSI
6'¥191
60151
82061
8'86V1
0'8081
Y9051
S6081
81081
8'L0S1
LOTST

SEISH

0°0ZST
LOIST
£LIST
8901
€861
S'1081
0'S081
6’1061
¥'60S1
8PS
6'S0S1

6'S0S1

19081
$'1081
0°L6vi
0°L6b1

s
Adopea

00

00

00

00

00

00

o[op %

8'LT

1d

e

Ld

veT

1a

(4%

1d

81T

la

ol
L)

6'87

1d

1444

1d

4

1d

6'¢T

1d

6'LT

Ld

6'6C

1d

697

(4144

1a
1a

1d

L8t

1da

ci
v

L'ee

1d

£LE

1d

Lse

1d

I've

1d

9veE

1a

ten

Tz

§9¢

1d

9'8C

1d

1d

tLE

1da

1423

1d

o
v

$'9¢

8'Ct

1d
1a

“loog

1d

L'ye

'ov

1d
1a

o

9'9¢

§'Se

1a
1da

L6t

a

'ty

1d

96t

1a

?
‘e

(434

1d

ey

1d

697

1a

88y

1a

o6y

1a

—_
IS

s %

4LIS




Orby 66°1 ! 00 '8 9ET 9 €¥S LSy T - ] 19 JAINI S| VOOd
e 961 00 s st ver  |£99  |LEE . _[LHINIS] YOO8
08Py b6l o0 gL vz otz ls1s sy o T ~ Tt T iEiNis| voos
oy el 00 |98 vz lrTe  |rss ewy 60 |ewes 00 [80 jzwe 8% |0 |1d7INIS| VDOd
. |
m ﬂ ! | “ o S P N B A
196°0¢ uwmlm ”, T T st e 1d
H0Ej0ET W A T T vel  jzeL 1d
e lelT 00 TiIE 9wl (TS ’ o [ s IO N (41 S 43 1d
6 €T 00 lete e [g9s - R A e 0ot jete 1d
£5E et e e m L ) |8yt jeec 1A
6b'¢ se6c  jogT (gEisH w T T T ovl [4%4 1d
$6¢ 8767 €T 1'7¢51 w -1 ) AN 42/ 1d
65°¢ 1 €67 |S6ESI n 6" £EL sl [ses  Jes  [apl o [eee ~1d]
6y 98T [€€T (€961 o0 [e8T g9 |p'ss v I lez1 Jzor  Juer jopl - (zee 1a
8008 l0ET i oo R . |s&1  Jeer | 1d
6ry ROE [6TT  |LSTs o B e 1L S (14 1a
Ste LO0E 0£T  |800SI ’ €1E y0T |8k ST el e | 1d]
9¢'E £LTC (€27 |psosi gof [s1c vy o5 jTel  Juee | 1d
LEE oF'EE vz 89051 00 sz |es1 |gos 6€c  |sTc |ese  ps T Joer [ | la
98 0E |62 9Tz |est 9w (S 8zl eee 14
Lty 96°0¢ 8T 66151 v 91 piy el 9Z1 (454 1d
0p'e 8€TE 19TT  |pH0ST iz 81T |osy  [en1 [yl et | 1d
peEE vTT €z |68t |Lis L [£4]
£E'E vOve T [s9ert |so ot [gwl 1S sz st T[Tvr est 0zl
6Tt 0£°s¢ 17T g'16¥1 T oLl ‘ )
or's 96'T¢ sTT |ETIsI 81 eIt
8E°€ 98€E  jeTT (LTSI 80C |9LT B
£y 1£°T¢ 92T |0'9161 8Ll Lt
6L¢ £6°LE €t |oLigi 0 90¢  iLLL (€IS ) sz (10t
$6LE 91T ‘ ‘ Lve v
o1t 1L LT |gLevl 961 |TST
089y  |00T el ver
[LLEY 50T ) o L91 g9 loer  [LL 701
iTT19l 00 Ler |61 [SHS iec |ost [Los |1 001
(rse 12°e 1T , i 861 96T |eLy  |c€ 86
[ree $TT €91 |18t g0 Ly 96
TwLE 91T , €L jpor ls1s 8y w6
wes L b vl Jeve svs (1L 6
ST 9u01 guos | s Gud) | (suowy | T (wo)
ouepadui | Ausosodg, | Ausuap | Aiojoa | ofop o | dwy 9 | owp g | Fere'y, | queogy |y | usew | uvew Aeppo, | Is9 | puesgy | [PABIF 9 | HI4AA | 940D | LIS




. ' 1

_ 00 jo81 TEl jTel [0S o | | o o 0C____|€OSN| vD0d

; 00 o1z lovt lgvr Joos [0 o b8t |WEOSN | VOOH

00 |81 ot |swl leey T _91 _ |F€OSN| VDOH

: ; 00 g0z jost sEl [g8p o . | st |r€OSN| VOOH"

m ‘ oo jTer ot ezl [ssp - 1 zl v-€OSN | V08

_ . 00 L9t oLt jgrl osy I ] ot |r€OSN| VDOH

; ‘ 00 681 €Ll S [LLy L 1 |8 _ _i7rtOSN| vDOd

: 10T 00 €81 LLl 6Tl |68y T |9 |reOsN| vDoH€

€07 00 6Lt Ll 0l [£8p - - v |rfOSN| vOod

we o J00 jror gst |esi |18y o 1 T _|rfOSN| vdo€

00 |yoz et et €S 00 v1__[¥ie Jg0 Jo__ [¥€OSN| VOOd

09°¢ 0T [gesLl  joo |e9t st [Los [y T T I T T T la lrtosN| vood

¥oE 90T |esoLl [0 [SHI o8t fzvs gy | ] [ - 0l [rcosSN| vood

89°¢ 60T |€19L1 |00 Lyl vie less e T 1 T ) 8 “|reosN| vood

VA e jeoeLl  Joo [ 6st  |gos izey | | 1 9 _ |rTosN| vood

L9t 60T [ziscl  loe rvl 8T |gor  |sus s | - O v vZOSN | vood

v 07 jesw oo lsu jew |oie oo Jose | | I T T e Jrrosn]| woos

L9¢ 60T [L9sil ~ Joo  vor  eel |viz lows  |vze o7 T|goge . Joo | J60  [ru6  [v0 |0 |rTOSN| YOOd

w v0L1 00 [sTe  joor  jovt  fses  [sew | T T vl 10SN | voO0d

e 6Lty loc  JoeoLl Jo'o JLeT oM [Tl l69s ey | N T Tl [r10SN| vood

pee vesy [s6't €01l 00 [Ize 68 joS1 019 o6t e 1 ) 01 Y 1OSN | vood

ov'¢ 86'ly  jee’t |81l 00 [¥9e  Jzol  jeel  |s99  jsge | | T 8 v 10SN | vood

a4 vty 10z jzTiel oo fvee  Joe L1 1S9 |eve || N 9 ¥ 10SN | vood

or'e sv8y 66l |sLocl oo Jose ot leor oy loig . ] v - 10SN | vOood

et stey  jeoT (6891 Jo'0 81€  |¢11 Jos1  |oBS  joTw ) T [ - 1OSN | vO0d

60°€ 89ty 00T [SWST 00 86T 001 6wl |Lvs  jesy st Joszl 00 61 |¥6 |v0 0 -10SN | vo0d

e Wiy 0T 871891 foo L1918 g1 |16 ] 1 71 [T10SN| vood
Sre ve'6t (60T |€TS91 |00 1699 8L {981 |£t6 O [ T-IOSN | vDod |

EEE £5°TY 10z [s8s91 o0 [I'69  |os |16l [8°¢6 T 8 CIOSN | vO0d

Pre 06Tt 60T 09¥91 |00 9 s S6l 96 T 9 Z-10SN | voOd|

05°€ oy lerz jraor [o0  Jzes o9 josl lghs ) v T-10SN| v00d

A ocor  [80T  |ug9st o0 Jros s [L81 igTs 00 Joo  [€96 L€ z T-IOSN| vood

0Te 188¢ L0z fTest 00 [¥IS  |¥8 |96l |peL 00 joo  Jree [09 0 TIOSN | vood

Stvy V6l B L N £ T A T S I (/7 I 01 LHINI S} V04

vwve jLel | oo SL 86 |T6T S99 |SEE o 8 LAINI S| VOOH4]|

S TuU1/3% 901 cwd/3 s ) N T (udy | (suosomuy | T (wo)
aouepadwit | Ausosody, | Ansusp | Kidoea” [ojop g, | owy g | owpa | Seieqy | qeog, | Wl | ueew “ueow | Aepogy | 5% | pues o | A€ o | HILAA | FA0D | ALIS




OL'¢
LL'Y
Fo'¢
+9°¢
99°¢
09'Y
YLy
EORY
£9°¢
oL’¢

e

LSy
|t
8¢

RE'E
(A3

£8't
L8t
LYY
SL'E
6L
98¢

99°¢
£9°¢
oL'e
€LY
9L'¢
8T'¢
S TVWi/3Y 9v01
asuepadun

PR8E
€T6¢
Toey
ey
09°0f
Tg6e
68 1Y
PR 0P
06°0p
$9'6¢

09°TY
EEED
Srey
89'¢r
s§Ly
sy

£2°6t
89°6¢
08'8¢
96t
61'8¢
91°LE

Ansolody,

81T
4K
81T
91z
0TT
0TT
T
91T
61T

80T
90T
01¢
[
¥
e
gwd/3
Ansuap

SvsLl |00
ssvLl |00
OwpLl 100
§09L1 100
06SL1 00
$SSLI 00
s8sLl 100
gestl 100
szoLl |00
06sLI |00
L1691 |00
£siLr |00
gsiLt |00
geiLl 100
strit - 100
veLLL - 100
86891 |00
£€¥0LI |00
8'8¥51 00
vosi oo
£ 00
6oLl 100
vOLLL 100
claLr 100
L8sit 100
OwLLL 100
cosLt 100
879L1 |00
LooLl - 00
¢yoLl - 100
CyoLL - 100
Lty 100
cesLl |00
osvsl 100
s
" KiopA | Siop 4

gLl
651
6'v1
$Ti
0L
Tl
651
88

1z
Iyl

Ty
8'6¢
9’6t
S1¢
8¢
I
e
8CE

Ispe

061
06l )
991
mmv_
vLl
st
\..‘m‘_
9t
el

Jrot
oLl

Lzl

Isu

cll
8Tt

ouy 9

78l
08l
vLl
01t
$Ll
0l
1691
§'6c
s'61
A

bl
€11
091
Tl
17l
671
'€l
Tl

el

I'ee
631
1've
TT
07T
At
881
88l
€7

g0z

0T
61T
10T
8'61

e

owj %

791
9t
091
6Tl
€€l
€07
g€l
£'8

9°¢l
TSt

'Ll
9131
Lyl
Ll
§sl
Syl
vyl
1'81
651

g0t
0'ST
€0T
I'61
¢6l1
70z
0T

§

S8
£Ll

91
pi
0z
107
a)
sl

EUCEA

Joss

TS

TS
'8y
L8y
£9p
ULy
Loy
99
99y
TSy

oy

0L
L'69
£0L
5’68
v19

1519

L'6s
£'e9
9't9

g5
145
LT
viy.

‘qied 9

g |
sis [ ]
cis |
ves T
g8 ]
ees | ]
ves |
ves |
gvs | ]
o.‘mm _.w

e
=~

A

t0e S

Ltee

cor ||
ose | [
S8 R
cov 1]

L'9e :
votr 0T [6viT

e
en

T (wd) | (suonym)

ugaw

T 181 |eLOSN| vood
T "ot €-LOSN | vDod
T T T e [eLosN | vood

SR IS S | e T aod

T T 01 €-LOSN| vood
B ~ 7 |8 JeLOsN| vood
9 JeLOSN]| vood
Ty [elosN | vood
R 7277 JeLosN| vood

00 i 166 |T0 0 €-LOSN | vood
) 91 £-90SN | vood

N vl [€90SN| vood
YT T T @ [e90sN | vood
T "ot €-90SN | vood
R 8 €90SN | vood
] - 9 €-90SN | vood
L €-90SN | vDod

) z €-90SN | vD0d
00 |g1__|sse |8z Jo — |€90SN| vOod
T ) 9] I-SOSN | vood
) 1T i 1-SOSN | vo0d
T i [ 1-SOSN | vood
R 0s6 |91 ol 1-SOSN | vood
ST 8 |I-SOSN| vood
T 9 1-SOSN | voOd
) ¥ I-SOSN | vDodg

s (4 1-SOSN | vood

T o I-SOSN | vO0d
00 €1 ¥86 |20 o1 +¥OSN | vood
T 8 vOSN | vood
[ 9 -vOSN | vOOod
e v v¥OSN | vo0d
N z ¥¥OSN | vOOd

0 ¥vOSN | v00d
(wo)
Aepp oy [ s 9 | pues g, | PARIS 4 [HLIdAA | FWOD | ALIS




She oy 0T TYILl | _, i _ o CJor €98l | 8
£4TLI 6 |eoddl | €yl
NS 611 9pELL ; .w | B 8 £o8dl | g4y |
_ YSPLI M | ‘, A N R UL 7 jeomdl | |ul
roe ‘6% 1p 6opLI i ; : u o 9 _ |eomdl | €dl
_ §'6ELI : w ,_ ! s~ |eegwl | a&dl
Yy S0TY S6ELl _ i . ’ v jEegul gl
m 617L ,‘ _ ; - ’ Te £-omul il
5% H9°0p ToELt : ! | ] e £o8dl | €dl
, 660LI | T . 1 |eomd | Nl
she Al eers | lr o Joese 0o oo BT jo9 o [eoEdl | &Ml
| |
; i - N ] S I
pre ! 8'9L91 | o Csr feomui | 8wl
sr'e , $'1891 ’ Sl feoemdn | el
Lre ﬂ T'1691 | o T T et Joemdl | |ul
£ee €1zLl i | S | R R [ B AT T a4
L1y 97691 ” ,, _ ‘ B T zoaul aul
or'e $6591 W ‘ e [resdr [ el
9p't , 1'9891 €8L L1z €0 |I'ses 00 00 |g99  |ote 8 2-9941 &l
SrE : S 1891 ‘ B T N R (A T:E T a1
vt ; L6691 £69  |LOt 80 lowes oo oo [eeL Loz ]9 lz-9sul al
8$°¢ : 6'9pLI o B 9 7983l I
e 1'9zL1 ; €19 8e |60 |evTs 00 |00 906 |€6  |v  [z-o@dl | €Al
IS¢ ,_ LO1LI ’ T e leomur | |ul
pee ; TsTLl . $09 g6t L 66T 00 Joo Jose jos . [eomdl | ddlI
Poe | 8'ELLY , N 7omdl | Al
91'¢ W TSI 1o leLe I 1s°99 00 00 lewe 1L o [reaul il
| . ) 00 100 o .
| . S R N
LE'E "om.mv 661 $v691 ‘ 1 T o hoegur | gyl
c7001 _ o B R I e LR E . Th T
ve't prLE 0T [9°60L1 ‘ 01 |stos 00 Joo  Jo9s  lrir Jot  [1omul L
_ 1'9pLI ’ T T 6 [1omy1 | &l
09t veor  [s0T 165L1 o . 0 e N S FBY- 1 ol
TT9LI . - o e e N ey e ol
e eros o0z sl Sl . B B Rt R e L o
9Ll ] T D R R 2T g3l
ro'e £E6L L0T 1'09L1 T ) - TR O TR 1-9941 a1
IWAYA R ¢ |iomul a1
1453 :$6'0¥ $0'C LOvLl v ) C o T T T z 1-0941 a1
gseLl | R N e N T 19841 il
56 807 |T0T  |p'sswl vZ_ |peel 00 1o je86 0 o 19881 [ &y
s N<C_\wx 901 MEU\M s ) C \A\—mmw T A‘wco._‘om_.:v A T - AEUV i T
asuepadwi | Ansotoda, | Ausuap | Aiooraa” | ojop o | ourg o5 | owy 9 Sereag, | quesg, | Y19 | uvawr ‘uzaw Ae[o o, [ 1S9 | pues g, | [oABIS 9 | HLJAd | 9400 | 4.LlS




5 £0°T 6L 4! 1-28.L1 4.1

6°€hLl T . ) 1 |rzald 411

0yt 10T (SEpLl 1 01 |ledl1; 811

0'LELT T - s 12dl1| 411

0s°€ ; 10 |0'6ELl B o 8 1-zdlT | dl1

C o ezent” ’ B B o L 12411 | 411

6LE 961 T T T M 9 1-CdlT | 8L1

i T \L 3 1-z2dl1| 411

e m 261 ) ST r 1-2dl1| 411

’ - R € 1-28L1| 4L

9¢'E L6l ] ] ) z 1Z8LT1| 911

’ T T 1 124l | 4l

61t £ . N 0 1-2dlT | €11

6691 N ) - €l 1-18LT| 411

£re Lty o |Usedl oz |¥oor R G A 4] 1-1817 | €11

Toeo1 | R | 114l 411

LEE ol've  |L61  |s80LI o i - 0 O 0l 1|91 | €11

79691 i 1 6 11417 €11

e vy jeet |Lseor | | i ) 8 11807 | 811

1°L691 ) T T L 11817 411

e A A L0791 1T 9 1917|411

86591 LT 3 1-1411| 811

or'e 6Lty [soT  |psgor | T B v 1-14L7 | €11

¥'T691 | R o 3 I-16LT|  4L7

e oLty [S0T  |61691 N e 4 LT | 917

w 5891 ) ] e 1 -1l | 817

98T sy o8 [reest o reer 801 |c68 87T 0 1-1elT | €11
s T3y 9401 cwo/3 s/ o N o (yd) (suoniw) | | ()

aouepadw | Kusotodoy, | Kisusp | Aiwojea [ojop g, |owy g, | dwijg, | Seieq, | qivdy, | Y19 | uew | uwaw Kepo g | 1S9 | pues g, | 1PARIS 94 | HIdAd | 990D | 4LIS




APPENDIX B.

Raw data from the Dry Tortugas study area.




COBﬁﬂﬂ?__EPE!E_MGEH_,J‘E!i,,_"iiﬂ._ﬂr,{ls“! %Grav. %Sand_ % Silt % Clay MGS _ MGS % Carb Vp___ IMP
| Interval Densit Density  Content Eali‘l_if’”_ . (phD w.‘.!f'icfﬁ!‘,ﬂg__,ﬁ;_,,fﬂ@
L (em)  (g/ec) _®fee) (%) . o e cmA2s)
|47 0 168 272 818 158 6126 000 2156 <593 260 608 3 I
|47 2168 270 5799 15T 6104 T —
47 4 175 213 5L07 139 5820 T T 119913 265
476 170 273 5505 150 e008 o T 904 147733 254 |
147 8§ L6 273 4776 130 see0 T 139733 26a ]
M7 10 176 275 4792 132 5686 008 2639 5363 1990 580 170 884 150186 264
147 12 180 273 415 121 5460 T T T 911 1499.04' 270
| 147 417 274 4541 124 554] B T 888 1505.09 268
| M7 16 178 2.72 4644 126 5581 T 916  1505.091 2.67
147 18 1.79 2.74 46.16  1.26  55.83 T 88.7  1503.78: 2.69
147 200 1.82 2.72 4281 116  53.79 0.98 3265 4561 2076 5.68 195 90.1  1500.75] 2.73
147 2 1.80 271 4399 119 5441 907 1503.78' 2.70
147 24 1.80 275 4529 124 5543 90.0  1502.26] 270 |
147’ 26, 1.80 2.79 44.53  1.24 5538 90.0 | 150095 271 |
147 281 1.82 2.79 43.10 120 54.56 90.1  1499.64: 273
147 30 182 276 4158 115 . 5341 216 . 4055 ' 3872 1857 524 2651 90.8 . 150438 274
147! 32;  1.84 274 40.65 LIl - 5265 © 909 1504.38, 2.77
147 34 185 276 4057 112 © 5283 91.2  1508.95' 2.79
147, 36 1.84 277 4141 115 5344 90.5  1507.22° 2.77
147 38 1.86 272 3863 105  51.24 1 90.1  1511.61. 2381
147° 40 1.87 2.75 3794 104 © 5106 377 4435 3203 1985 497" 31.9° 905 I513.14 282
147 42187 2.75 3797 104 5107 902  1508.34 2.82
147 44 186 2.72 39.04 106 S1.51 967 151427 281
147 16 1.86 2.80 3903 109 5225 916 1517.36: 2.83
147 48 1.81 2.72 4322 118 5406 B 928 1518.70 275
147 50 184 275 1083 112 5289 371 17.84 3137 17.07 920 1512.53: 278
147 52189 2.74 3681 101 5018 B 91.9  1507.94. 285
147 54 1.89 2.80 3708 104 5093 914 1518.70; 2.86
147 56 1.86 2.78 3965 110 5246 ) 914 1515.61. 282
147 58 187 278 3798 106 5141 915 1514.27. 2384
147 60 1.87 2.77 3890 108 5183 446 4983 2777 1794 927 152045 284
147 62 1.88 276 3814 105 5130 90.1  1506.61 2.83
147 64 192 275 3465 095 4882 88.1 - 1512.94i 290
147 66 1.89 275 3648 100 50.09 89.9 - 1519.11' 287
147 68: 189 274 3598 099 4968 - ; 5 . 881 [ 1517.56, 2.87
147! 70191 277 3481 097  49.12 413 5015 - 29.60 . 16.12 | ! . 919 151314 288
147 72. 188 274 3744 103 5063 ' i j | 916 |1523.97. 287
147: 74 1.88 2.74 3725 102 50.53 ’ i © 900 1527.10] 2.87
147! 76 1.89 276 3648 101 5018 ! 893  1522.42] 2.88
147’ 78 1.92 2.74 3425 094 4839 1 89.7 152242 2.92
147 80 190 276 3569 098 4959 539 4794 2686 1981 ? 90.9  1528.66. 2.90 |
147 82 193 2.74 3331 091 4172 923  1528.87 295
147 84, 194 277 3264 090 4744 ) 91.7 - 1528.87. 2.97
147 86 196 276 3030 . 083 4550 | 91.8 153044, 3.00 |
147 881 201 273 2637 072 4182 1656  38.63 - 2568 . 19.13 . ! 91.6  1529.07' 3.07
147! 90" 1.96 277 3118 . 086 : 4630 9.71 46.58 2517 1854 . 4.2 54.0] 93.7 | :
147i 92 197 2.73 3081 : 084 , 45.66 - ; 92.1
147] 94 197 273 . 2985 ' 081 ' 4487 | i 94.1
147 96 198 | 277 | 2928 | 081 & 4478 . 904 | 1549.40] 3.07
147 98| 195 | 277 | 3308 . 092 | 478l ‘ ; 94.5 | 1529.26] 2.98
147 1000 195 ¢ 279 | 3305 - 092 479 643 4896 ' 2374 | 2087 | 4.59 41.5] 917 | -
147 102 192 i 272 . 3448 094 = 4842 = | 3‘ 93.0 | 1545.81, 2.97
147! 104 192 © 276 © 3388 093 . 4829 1’ j | 919 | 154596] 297
147 1060 191 ' 276 3565 | 098 . 49.62 | i i ; 93.0 j
147] 1081 1.94 2.75 3328 - 092 | 47.80 i ‘ " 935 ;
147] 110l 195 278 3258 091 . 4755 1081 4234 2459 ! 2225 | 443 4641 94.1 ' 1507.14. 294
147! 12, 192 | 274 ~ 3420 094 , 4841 _ ; : | | 9L2 1533851 2.94
147! 14 194 1 275 | 3291 . 091 4752 ' ‘ s : L 921 1542247 2.99
147 116]  1.93 275 0 3333 0.92 . 47.86 ; ; [ 889 | 154245 297
147 118 196 275 = 3184 088 | 46.70 ; | P 922 | 154084 3.02
147! 120 191 275 3485 | 096  48.98 745 4707 . 2285 | 2263 | 4.28 5150 92.1 1153945 294
147] 122 193 | 276 ' 3326 : 092 | 4782 i | 92.6 | 1529.93] 2.95
1471 1241 193 © 278 3438 | 0.96 @ 4887 ; | , 913 | 1528561 295
147 126/ 196 | 278 3325 . 092 ' 48.00 | ! | 905 | 1541.26| 3.02
147 128] 198 | 278 i 3102 086 4626 . | -‘ I 90.6 | 1557.44] 3.08




ICORE _ Sample

Wet Bulk  Grain

_ _Interval Density Density Content Ratio (%)

Water _ Void _Porosity % Grav. % Sand Silt % Clay MGS

MGS

%Carb  Vp  IMP_

2 _ . tphi) (microns) (m/s kg/

(T (gle)  (geo (%) T T e P - cn(l"Zs)
M7 130 195 275 3144 086 1633 789 4057 3568 496 21 B 104 |

147 132197 273 2984 081 4490 o R 57307
| 47 131 198 275 3025 083 4545 T N 878 155765 3.08
147 136 198 279 3079 086 46.23 o B T 886 154587 3.05 |
| 147 138 193 277 3359 0.93 48.20 T T U880 155797 3.00
[ 147 M0 194 275 3271 090 4735 633 4214 2357 1796 533 263 891 1560.03 3.03 |
147 142 193 275 3358 092 48.00 — - T 905 155391 3.00

147 144 193 275 3323 091 4776 e 909 1557.39_ 3.0l

147 146  1.94 2.77 3241 090 4728 894 154784 301

147 148 1.93 2.75 3312 091 4767 i 90.2 154342 298

147 150 194 2.75 3293 090  47.50 480 4454 2238 2828 579 181 919 154203 2.99

147 152 1.97 2.76 3082 085 4597 89.0 154063 3.03

147 154 1.96 2.83 3244 092 4786 89.3  1534.47 3.00

147 156, 1.96 2.77 3198 089 4699 86.1 155297 3.05 |

147 158 191 275 3403 094 4835 89.6  1553.18 297

147 160 193 2.76 3294 091 4764 306 3847 2473 3374 104 7.6 904 155197 3.00

147: 162.  1.97 278 3172 088 46.89 85.9 155056 3.05

147 164 198 276 3066 085 4587 864 154936  3.06

147 166 1.92 275 3403 094 4835 89.3 154355 296

147 168 185 2.75 3998 110 5241 902 153558 2384

147 170 1.93 272 3400 092 48.02 722 3810 26.13 3094 6.5 ILO 911 152319 2.93

147 172 182 271 4100 LIl 5262 864 153440 279

147 174 1.84 2.73 3866 106 51.37 873 151873 2.80

147 176 191 275 3466 095 48385 874 150835 2.89

147 178" 186 271 3751 102 5043 87.5 151820 2.83

47 1800 190 274 3430 094 4845 116 2604 3510 3770 7.59 52 842 (51861 288

178 0 174 271 4430 117 5393 223 3971 4472 (334 437 484, 906

178 2178 276 4247 114 5336 -

178 4 m 271 4727 125 5556

178 6 1.73 272 4543 121 5466

178 8 173 275 4686 126 5568

178 0 175 2.74 4504 121 5466 0.57 292 50.68 . 1946 ° 556 21.2° 91.3

178 12 173 2.74 4660 1.5 5548 T ‘

178. 4. 175 271 4372 116 5366

178 16 L77 274 4299 115 5352

178 18 173 2.74 1675 125 5556 :

178’ 20 1.80 2.73 3888 1.04  50.87 068 3161 4775 1996 562 203 916

178 22 180 273 3938 105 5125 ‘ N

178 U177 2m 4150  L10 5240 - o

178 26 175 273 4476 . 119 5443

178 28 181 2.73 3826 102 50.52

178 30 182 271 3669 097 4924 1.51 3968  41.83 1698 528 | 257 91.1

178 32 184 273 3591 096 4894 :

178! 34 1.85 2.72 3467 092« 4197 * . |

178. 36 1.82 273 3734 1.00 . 4991 . . ~ ' : |

178! 381 181 2.73 3820 . 1.02 . 5048 | : : 1 : ;

178] 40 184 | 276 3685 099 | 49.86 131 | 4517 3676 . 1676 | 4.95 324 922

178 42 184 | 275 3679 099 - 4971 : : f : ‘

178 44 183 273 3692 098 4961 ‘ ‘ ‘ |

178: 461  1.82 2.74 3739 100 . 49.97 : : i

178 48 1.82 2.73 3781 . 101 5019 | i 1 ’ ; 1

178 S0 1.82 273 3746 . 1.00 ~ 4997 : 3.06 , 4543 . 3339 . 1812 512 . 288] 93.1 157500, 2.87

178’ 52, 1.84 2.74 3640 097 4935 ‘ : ‘

178; 54" 178 2.73 40.84 109 5211 : . ‘ ‘ : 1566.67:  2.79

178 56: 1.8l 2.73 3830 1.02 50.53 : , . 1 j ! 1566.88-  2.84

1781 58 181 273 3834 1.2 5055 ‘: 1573.37° 2.85

178! 60 182 273 3731 099 4985 © 1.96 4394 3619 1791 . 5.17 | 278 912 156849 2386

178 62 179 274 4052 1.09 5204 ; 156365, 280

178 64 185 - 274 3530 094 . 48.57 . ‘ i * 1572.95: 291

178! 66/ 180 275  40.19 - 108 5189 . ‘ - | i  1561.011  2.80

178! 68 1.83 272 3672098 4941 : i ; i 1563.61°  2.86

178] 70l 181 275 | 3878 104 5104 | 238 . 4429 | 3524 @ 1808 | 5.04 304, 914 156138/ 2.83

178 720 182 [ 274 | 3772 | 101 | 5022 ;‘ I | i _1562.16| 2.84

178 741 183 . 273 . 3644 - 097 . 4930 | ! | ! ' i . 1561.54] 2.86




ICORE _Sample Wet Bulk Grain Water _ Void _Porosity % Grav. % Sand % Silt % Clay MGS  MGS  %Carb Vp IMP

.. Interval Density Density Content Ratio (%) - L - (phi) (microns) T Tms) k|
L (em) (g (geo) (%) T jj‘"‘;ff_:fjf'*“‘*"’"""’" ‘ﬁ%
| 178 76 184 274 3573 095 1884 o T 287

178 78 1.85 274 3501 094 _ 4836 T 56504 200
| 178 80 1385 273 3445 092 4784 0 4609 375 1641 S 7.2 904 156572 2.90
178 82 184 273 3583 095 4383 _W T
178 84 188 270 3230 086 46.20 YA A 153523 288 |
178 8 182 2.74 3793 1.02  50.39 T T
178 88 183 274 3669 098 49.51 - 157452 288 |
178 90 185 273 3471 092 1805 4.04 473 3044 1823 476 369 907 1577.80 2.92
178 92 188 273 3246 086 46.36 1564.77. 2.94
178 94 187 273 3349 089 47.13 ‘ 1571.26° 2.93
178 96 1.87 273 3296 088 46.75 : 1568.211  2.94
178 98 187 273 3382 090 4746 ' 1574.94' 294
178. 100°  1.85 274 3492 093 4829 8.08 418 2988 2023 485 347 865  1584.00: 2.94
178: 102 191 2.75 3071 083  45.22 ‘ _ 1569.87° 3.00
178 104. 187 274 3336 089 47.17 . ‘ :
178. 1061 189 - 280 3354 092 47.84 ‘ 1580.52  2.99

178’ 108 1.88 280 3482 095 4875 ‘ 1593.17_ 2.9

178! 110; 188 274 3294 088 4681 101 4095 29.62 1933 455 427 838  1584.25 297
178! 112 1.88 2.78 3398 092 4801 ‘ 1582.81 298
178 114 1389 277 3272 089 46.97 ‘ 1579.52° 2.9
178 16 192 277 3099 084 4562

178 118 1.93 2.78 3034 082  45.18 1589.43. 3.07
178 120 192~ 276 3063 083 4521 19.57 3838 2313 1892 3.11 1158 88.5 158943  3.05

178 122 1.89 2.80 3363 092 47.94 ’ 157645 2.9

178. 124 191 278 3213 087  46.59 1587.98  3.03

178 126 191 277 3162 085 46.07 1601.36.3.05

178 128 197 2.76 2155 074 4265

178 130 185 2.75 3546 095 4876 5.6 4239 2625 262 . 623 133 86.1

203 0 L75 266 4233 110 5237 4.39 182 5727 2015 574, 187 810 162555. 284

203: 2178 272 4039 107 5175 ‘ 1 - 881 162237 2.90

203 4 179 270 3912 103 5074 ‘ f | 845 1631.94° 292

203; 6 182 271 3673 0.97 4927 B ‘ ‘ ; . 864 1630.54] 2.97

203! 8 180 2.68 3736 098  49.42 ? . . 862 :1645.08: 297

203, 100 186 2.75 3474 093 48.26 25.3 123 4636 ; 1604 . 339 | 954 844 1637.36. 3.05

2031 12 1.89 2.74 31.93 085 46.05 : | { 872 [1637.13: 3.10

203 14 196 272 2702 072 4183 ‘ : j [ 853 1162195 3.17

203! 16 1.89 271 3133 083 4534 ‘ ] | 858 162253 3.07
| 203 18 185 271 3444 091 4767 ‘ ! © 883 162312 3.00

203 20 183 271 3573 095 4859 1378 1571 5071 1979  4.59 - 415 R3.1 163589  3.00
| 203 22 192 2.70 2860 075 4299 ] N ; 86.5 - 1626.10 _ 3.13

203 24 189 277 3311 090 - 47.23 ‘ ; 827 164969 3.1l

203 26 188 270 3160 083 454l ! | 888 - 1644.011 3.09

203! 28 184 270 3459 091 47.66 : ; i | 87.0 :1628.52° 3.00

203, 30 182 271 3710 098 4956 . 9.99 2066 - 5347 . 1588 : 4.85 347, 876 | 161546, 2.94

203; 32, 185 . 272 , 3491 093 . 48.09 | , i 87.8 | 162257 3.00

203 34) 184 | 271 . 3509 093 1 4812 ° i ; { | 86.5 |1631.35: 3.00

203] 36, 189 | 270 i 3101 - 082 . 4495 ; ; ‘ I ' 742 1162636] 3.07

203! 38 187 | 270 ' 3272 | 086 . 4634 | f i 86.2 :1613.71 3.0l

203! 40" 185 1 272 3420 091~ 4758 ° 836 | 1829 57.55 | 158  5.16 28.0] 838 [1604.15. 298

203! 42 180 - 275 | 3938 106 : 5135 ; i ; 829 (1607.06;: 2.90

203! 44, 182 - 275 3804 102 ' 50.52 ‘ i X 858 [1613.32; 294

203] 46 1.81 275 . 386l ' 104 ; 5087 J ; } ? ; ; 87.1 160862 292

203] 48: 180 . 270 3871 ' 1.02 5048 T i i | 879 161155 2389

203! 500 1.84 272 3511 093 © 4824 - 5.13 1735 | 48.68 ~ 28.83 | ; | 876 1619.42! 299

203; 52, 1.82 270 - 3677 ' 097~ 49.18 = : : f ’ [ 88.1 il161646' 294

203, 54, 1.82 270 . 3712 0.98 4950 ' : . ; i 84.8 - 162179  2.94

203! 56/ 1.80 276 i 4029  1.08 | 5201 . ‘ : , | ! 87.2 | 1611.74° 290

203! 58 177 ' 269 . 4124 | 108 . 5198 f i : ‘ 87.3 161291, 285

203] 60l 176 269 i 4236 | L1l , 5266 ' 0.82 1134 5753 | 303 : 6.78 9.1 874 1161173} 2.83

203 621 177 269 . 4074 | 107 5173 i { ] 834 11613.88] 286

203 64| 177 - 270 | 4095 ' 108 : 5191 . | 848 1160473, 2.84

203 66 176 . 269 . 4136 : 1.09 | 5204 87.0 1611924 2.84

203 68! 178 | 272 . 4075 ' 1.08 | 5195 85.0 | 1611.33: 2.87

203 70, 176 | 270 | 4210 ' LIl | 5262 | 088 1075 [ 55311 33 1106 7.5 849 11611911 284




CORE_Sample _Wet Bulk  Grain _ Water  Void Porosity % Grav. % Sand % Silt_% Clay MGS _ MGS  %cCarn v IMP
——Interval Density Density Content Ratio (%) i (phi) imicrons) ) (/|
oM @) (ge) (%) — T T cmA2s)
203 72 178 2714066 107 si79 T T TTse1 T6iser 287 |
203 74 181 EL A T ¥ — 878 162170, 294 |
203 76 176 280 4493 123 ssp0 T T TTUTTRIA isi7s6 285
[ 203 78 178 271 4116 109 5218 TR islist ass
03 80 179 270 3949 104 5099 182 1095 5716 3007 662 102 8.1 160995 283
203 82 185 273 3513 094 4837 87.5 153558, 2.84
203 84 1.85 271 3402 090 4734 86.7 1618.04; 3.00
203 86 1.89 274 3209 086 4617 1 855 157144, 297
203 88 1.87 269 3249 085 4608 86.7  1659.17, 3.10
203 9. 177 270 - 4097  1.08 5192 5.7 1799 5083 ~ 2548 599 157 84.1 1555.981 2.76
203 92 178 269 3986 105 50118 - ‘ 86.6  1496.28, 2.6
203 94 1.82 270 3673 097 4924 . ‘ ‘ ; 834 1588937 2.89
203; 9., 181 . 270 3771 099  49.82 : ‘ ‘ 841 . 1589.12] 2.87
203’ 981 179 - 272 4015 - 1.06 . 5157 ; » ‘ 833 157991 2.82
203! 100 178 269 ' 4004 . 105 5131 . 164 13.57 4917 © 3562 736 . 6.1 842 1564.981 279
203! 1020 176 - 273 4274 114 s30% ' ! ‘ 1 1569.68¢ 277
203] 04| 1.77 273 4213 L1120 5292 ‘ ’ , 1569.68' 278
| 203! 106 178 273 . 4108 110 . 5227 ‘ ‘ ‘ 1569.68  2.80
203: 108, 179 © 274 4090 109 5224 ‘ 157289 281
203! 10 1.79 271 4005  1.06 5147 277 1484 ' 4367 3872  7.52 . 54 860 157897 282
203 112 1.80 273 3968 106 5141 1571.38.  2.82
203, 4. 175 274 4419 118 5419 ) 1560.89' 274
203 116/ 1.80 274 3936 105 51.23 ‘ [589.90  2.87 |
203 118 1.85 274 3553 095 4874 1587.01. 2.93
203 120, 1.83 273 3660 098  49.43 216 1508 4381 3874  7.69 48. 802 1590.16 291
| 203 1227 185 ' 275 3562 096 4886 : 1581.07, 292 |
203 124- 179 275 4083 109 5227 , 1158338, 2.83
203 126 1.83 275 3709 099 4987 ‘ 11591661 291 |
| 203 128 1.87 275 3369 091 4751 j ‘ 1602.76 " 3.00
203 130 187 274 3353 090 4725 . 19 2298 3806  37.06 735 6.1 852 "1591.85; 298
203 132, 1.87 275 3416 092 4782 ‘ ‘ ‘ ; | 1605.90¢ 3.00
203 134 186 276 3521 095 4871 ] ; ! 1588961 2.95
203 136 1.82 276 3860 .04 50.95 ' ; : ! ; [ 1582.820 287
203° 138,  1.83 276 3743 101 __ 5020 ; i ‘ i1579.38] 2.89
203, 140 182 : 276 3846 104 5092 3 01993 ;3973 373 | 6.87 8.5 860 '1586.45/ 2.89
203 142 183 . 276 3735 101 5019 - ‘ ! j | 1 1586.06] 2.91
203! 144] 187 -~ 275 3404 091 ° 4776 : ! :’ f 11592.041 2.98
203: 146 1.88 277 3346 091 4754 . i ! 11593.59] 3.00
203 1481 1.85 2.76 3599 097 4927 ! | : 1159826 2.96
203’ i50.  1.83 274 3663 098 4953 79 2383 3462 336 615 14.1' 852 158606 291
203 152 191 276 3125 084 4571 } ' '1596.891 3.05
203; 154 1.89 276 . 3284 089 4697 < | : 11635.197 3.09
203 156! 187 276 3435 . 093 - 4807 ‘ ' : ’ i ’ [1612.83 301
203] 158 186 : 276 ' 3492 | 094 4848 | : : 1 ; 159417, 2.97
203! 160i 1.8 274 | 3290 | 088 ' 4686 | 68 - 3227 3154 | 294 | 555 21.3] 821 161621, 3.04
203 162 1.87 ' 276 3422 092 ;. 4799 | ; ‘ (1611441 3.0l
203 164] 188 277 | 3394 092 | 4784 % : 1608.66! 3.02
203 166] 187 278 | 3516 . 096 | 4887 | 1 ‘ , 1522.21] 2.84
203 168 1.97 278 | 2780 , 075 ! 4298 ° ; 1523.12] 3.00
208 Ol 179 . 273 ' 4081 _ 109 | 5215 . 039 | 1088 6997 | 1874 | 635 123] 87.8 | 153035 213
208! 20 179 . 273 | 4076 . 109 ¢ 5212 . j : , 1524.14; 272
208] 4i 177 0 273 | 4225 113 . 5301 . ‘ i | 1521051 2.69
2081 6 178 | 273 | 4176 |, 111 5271 | { ' 1522.59, 270
208 8 178 | 274 | 4106 | 110 | 5233 | ? * 1521.05] 271
208 10, 179 . 274 : 4062 ' 109 | 5209 | 053 , 11.26 . 63.19 | 2503 | 6.83 88| 883 | 151797, 272
208 12| 175 | 273 | 4372 : 117 | 5382 ‘ ? i : L 1517.77] 266
208 4] 177 1 273 | 4178 . LI11 | 5269 | ; | I (150993 2.68
208 16| 178 | 273 © 4151 | L1l | 5256 | 1 | | 1512.37] 2.69
208 18 178 | 273 | 4120 | 110 . 5233 | ‘ | 1511.76! 2.69
208 200 176 ' 274 | 4385 | 117 | 5396 0.30 16.18 | 59.15 | 2437 | 6.39 11.9] 884 | 1514.21] 266
208 2] 179 274 | 4030 | 1.08 | 5186 : 1512.07; 271
208 24| 179 i 274 | 4105 ! L10 | 5236 | 1514.93] 270
208 26| 181 272 | 3857 | 1.03 | 5064 i 1516.26| 2.74
208 28] 1.82 2.73 3797 | 1.0l | 5034 ! 1519.34| 2.76




CORE _Sample Wet Buik h_(."_r.?!i@_._l‘_ﬁ_tst__"_.‘ﬂd_.-.Eswigv“l@ﬂiiaﬁi.,,”LSJI,!&‘@Q?LhM_G_S,,,)JG_S__, _%Carb_ Vp  IMP
,;*EEQQ!.JML‘C@M,_&’EQ‘_ﬁ(‘7\0)__,_*M,*WH R —— T S R TR
. <cm)ibv*lea/_g) (gz;:_)“,_(_‘@ T e e ____€mA2g)
D18l 14 -,,,.,,f,-,0_3,_,Q,LE_MPLO_WLLZ}, _ T340 2348 637 _.89.1 152088 275
o 32 18F 274 L 103 5085 e - _ 1517.80. 2.75
3 182 27 e _ , 152088 277
36 185 273 3521 -y N T T
38 181 275 3 e TS e
A0 18 D82 1810 5708 2400 651 10 888 152108 276
42 L8275 3606 097 929 o TTsnes s
A 183 275 3741 100 502 ] ] 152418 279
S M6 18 275 06 102 soss T T 152749 278
48 182 2.75 3809 102 50.59 T T 1525.93° 278
50 1.84 274 3657 098 49.50 0.25 1890 5687 2397 6.9 104 893 152520 280
52 184 275 3667 098 4962 1530.28' 2.81
| 208 54 184 275 3643 098 4945 ‘ 1532.46] 2.82
208" 56, 1.83 275 3735 100 5007 1531.51° 2.80
208 58 1.83 2.75 3768 1.0l 5033 1528.59° 2.79
208 60  1.84 2.76 3654 098 4959 1.70 1468 5904 2458 6.64 1000 905 153035 282
208. 62 1.84 2.76 3650 098 4957 1525.89. 2381
208" 641 1.83 2.76 3765 101 5033 1530.02, 2.80
208’ 66 1.80 2.76 3997 108 5183 ‘ 1526.17 275
208 68 1.82 276 3808  1.02 5062 ; 1526.17 _2.78 |
208 70: 1.83 276 3717 100 5001 0.81 1793 5526 2600 6.66 9.9 895 152328 279
208 72182 275 3801 102 5054 1526.38  2.78
208 74 182 276 3856 104 5093 B - B 152349 2.77
208 J6 18 275 310 100 4992 T T 1523.28! 279
208 78185 276 3617 097 4935 - 152267 2381
208 80 183 276 3722 100 _ 5004 - - : 915 152227 2.79
| 208 82 183 276 3742 101 5019 1525.36] 2.79
| 208 84 182 276 3842 1,04 50.88 ] 1526.71. 278
208 86 1.84 276 3690 099 49.82
208 88 194 277 2963 080 4448 -
208 90 150 2.77 83.08 69.20 046 2065 4442 3447  7.68 49 863
208 92 158 276 67.96  1.83 6472 - ’
208, 94 168 277 53.10 143 35893 '
208 9 L73 277 4720 128 56.08 ; ?
208! 98.  1.70 2.77 5169 140 5832 , , . 1 1558.30] 264
208! 100 186 2.78 3542 096 4903 1.18 1824 4081 ~ 3977 ' 801 . 390 883 : 1548.70] 2.88
208: 102 183 277 37.94 103 50.64 ‘ i ; : 1545.52| 2.83
208! 104" 182 276 3816 103 5074 ‘ ' j i 153431 2.80
208! 06 185 276 3549 096  48.86 j ! 5 153214 2.84
208 108 186 275 3492 094 4843 i ‘ 1543.67 287
| 208 0. 185 277 3611 098 4941 085 2853 3946 31.17 748 56~ 883 154782 2386
208 112 1.82 2.76 38.83 1.05 51.16 : ; 1532.60: 278
208" 114~ 182 276 3874 104 5110 ‘ ‘ : 1526.92° 277
208 116 1.83 2.76 3748 101 50.25 ‘ , ‘ ‘ ‘ : 1530.77.  2.80
208 118 183 277 3776 102 50.56 . ‘ ‘ 1524.150 279
208, 120, 189 278 3347 091 4761 . 015 2113 41.16 + 37.55  8.16 3.5 878 , 152839; 2.88
208, 122, 191 | 278 ' 3161 , 086 _ 4615 | , ‘ ; ! : 1559.731 2.98
208] 124] 195 ' 276 | 2823 076 . 4325 . ; ‘ ! 1559.731 3.05
208| 126 190 ' 278 | 3230 ' 088 | 4672 :1 ‘ ! | 156115 2.97
208! 128{ 193 : 277 - 3009 , 081 | 4487 | ! : : : ( 1555881 3.00
208, 1300 194 | 275 2882 077 ' 4363 188 2766 . 36711 3375 ' 177 46! 877 | 1558.90] 3.2
208, 132, 194 © 276 | 2903 079 ' 4400 ; ‘ ; ' 1571.55] 3.05
208! 13 191 © 278 3152 085 4607 | | ; | I : [ 1583.991 3.03
208! 136;  1.95 276 . 2825 ' 076 - 43.25 | ; : | ! i  1575.24] 3.08
208; 1381 1.89 2.78 3319 090 ¢ 4741 | , ; : | ‘  1571.93. 297
208 140:  1.91 2.78 3162 086 46.19 2.33 3212 . 3740 ! 2815 | 6.43 IL6 911 155541 297
208, 1421 1389 2.76 3275 7 088 4693 ‘ ; | ; 1549961 2.93
208 144" 191 : v ‘ : ; i i | 1559.64: 2.98
2081 146/ 1.88 277 3355 091 4755 ' ‘ : ; " i , 1557.60; 2.93
208| 148) 190 ' 275 © 3173 ' 085 4604 i ; i ; | 155578 2.96
208 150 191 278 < 3180 : 086 4633 1486  28.89 | 32.96 | 2329 | .77 36.7) 88.0 | 1552.76, 2.96
208 152 1.89 277 3282 . 089 . 47.06 | ‘ ' | 1 | 1551.15] 2.94
208; 154;  1.89 278 0 3299 089 © 4722 .| : i ! . 1557.601  2.95
208 156 191~ 281 _ 3302 . 091 | 47.56 | ; : i [ 1577.08] 3.00
208 158] 193 281 . 3091 ' 085, 4585 1 i : 1570.46] 3.03




CORE _Sample Wet Bulk Grain _ Water  Void _ Porosity % Grav. % Sand _%Silt % Clay MGS MGS  “%Carb vV IMP
|____ . _Interval Density Densnz ~Conts en! Rauo 0% B :v”_mhlp'fy'] B (mlcrons) o ﬁ\v“{m/s) (kg |
cm (g/cc cc (%) o
08 : 1)60 191) %5!75 30;1 083 4536 363593 26732099 419 hs Topn o
e 205 3091 S0 S0 A MR 91T 1582087 302 |
208 162 192 280 3168 087 4646 L IS8040 304
| 208 164 189 278 305 090 4738 o I
8.l L9 278 3095 084 yser T 156227 300 |
| 208 168 191 277 3149 085 S 156554 299
208 170 192 277 306 1938 3927 2296 600 156 909 157542 303 |
208 172 193 277 3081 081 4166 T SR062 306
208 174 192 277 3046 082 a1 T 151907304
| 208 176 1.90 275 3203 086 4625 . - 157172 208 |
| 208 178 AOL 275 3126 084 4567 . ] 156110 298
208 180 191 277 3127 085 4582 523 2572 4385 2519 634 23927 1559.11 298 |
208 182 1.92 _276 3096 0.84 45.53 157221 3.01
208 184 187 275 3422 092 4786 1567.12, 2.92
208 186 1.94 276 2902 078 4388 '
208 188 1.86 278 3536 096 4899
208 190, 191 276 3149 085 4591 365 2925 4249 2460 617 13.9 906
208. 192 188 275 3288 083 4689 153776 290
208: 194 1.80 2764008 108 51.90 153023 276 |
208 196 186 275 3445 093 4809
208 198. 191 276 3117 084 4564 —— T 1547.86 296
208 200 184 276 3702 100 49.94 423 2576 4567 2433 6.0 136 90.9 154807 184
208 202 185 281 3729 102 5053 ] - ] [544.98 286
|._208 204 185 278 3639 099 4966 - T 54975 287
| 208 206 188 276 3352 090 4743 o T TTTIs1636, 290
o208 08 183 275 3692 099 w982 i3 285
S 208 200 182 276 3861 104 5099 094 2229 5234 2443 650 1.0 925 153534 279
208 212 184 277 3670 099 49.84 - 1532.22; 183
S208 214 185 280 3737 102 5058 o _ 1540.04 284
| 208 216 1.88 2773370 0 4767 1543.20 290
208 28 187 275 3402091 4776 [549.54 290
208 20 187 275 3407 092 4778 L5 2697 4737 2382 6.4 . 142 914 154636. 2.89
208 222 189 277 3296 089 47110 ' 155273 2.93
208 24 1.90 277 3234 087 466l - 1551.34. 2.4
208 26 185 274 3575 096  48.93 ‘ j 1548.16  2.86
208 28 1.6 279 3611 098 4955 A ; ‘ 1543400 2386
208 230. 1.84 275 3642 098 49.44 030 3021 4675 2275  6.04 . 152, 91.0 154340 2.84
208 232 183 277 3776 102 _ 50.53 . : ! 1540.66:  2.82
208 234 185 277 3622 098 49.46 o ‘ ‘ 153970 2.84
208 236183 274 3708 099 4980 1540.11_ 2.82
SO0 169 271 5024 133 5708 059 2267 5148 3536 597 160" 8438
210 2 168 273 5276 141 5848 o
| 210 4 1 273 4927 132 5681
210 6 174 272 4495 120 5446
210 8 72 276 4798 129 5637 ‘ '
210 10175 273 4476 119 . 54.43 1.79 21 5624 . 2098 ' 55 | 21 87
210. 2] 174 | 274 4586 123 5510 ‘ : : ; :
2101 14; 167 ' 273 . 5327 | 142 . 5870 _ ‘ , ‘ | i 1534.94. 257
210; 6. 167 . 274 ' 5364 . 144 5894 ; i : _1513.86.2.53
210! 18, 170 274 5062 . 136 57.55 : ,
210’ 200 K70 © 275 5061 136 . 5761 1.55 255 5245 205 4.93 32.8] 869  1490.07 2.53
210. 22; 168 275 _ 5259 14l . 5853 ' | f 1534.68' 258 |
210! 240 175 274 4495 ' 120 5464 ; j : L 1549.19: 271
210 26 178 275 4173 112 - 5283 ) - 1542.14, 275
210 8 17 2.75 4213 113 53.08 i ; : ‘ : i _1542.95] 274
210, 300 180 274~ 3967 106~ 5053 125 . 2602 . 5023 | 2249 . 536 . 2431 89.1 154091 277
210: 32 179 275 4089 110 5233 ' ' f _1547.991 277
210 ¥ 177 2.74 4217 113 . 5305 ‘ g ; | 155273° 276
219, 36 178 274 4172 112 | 5276 ; ! 1 . 1560.89:  2.78
210 38 1719 275 4101 ; L10 . 5241 , . } ;  1554.72] 278
210! 401 179 276 . 4094 110 | 5244 647 3347 4055 | 1951 47 | 3850 90.1 ' 1553.60! 2.78
210 42] 180 | 276 ' 4057 . 109 : 5222 ° ! ! ‘ 155857} 2.80
210 44! 182 . 276 , 3856 ! 1.04 | 50.99 : i ; | 156037, 2.84
210 46| 179 | 275 4096  L10 | 5242 ; | I I | 1560.57] 2.79
210| 481 181 - 275 | 3909 ' 1.05 ;. 5125 ' ; ‘ ' i ' 1563.77! 2383




CORE _Sample Wet Bulk  Grain _Water  Void oid _ Porosity % Grav. % Sand 4 © Silt % Clay MGS MGS  “%Carb Vp _IMp
|._____Interval Densltz Densnl ng_:g_qt*_@a_tg___(‘%) o o L __,(p,hn lmncrons) o (Ws) s) _ (kg/ |
o (m)  (geo) (gee) (%) o o T cmA2s)
20050 1.81 275 39, 36 B 106 R A SR 2610 911 138317 282
;VV’IQ“Ni» 52 184 776 3617W_ 097 49 ) T T 565,58 289
[ 20 54 182 277 3897 i 10:,, ) 156258 2384
| 200 S6 180 277 4046 L0 e ] 155939 28] |
200 ss 180 276 i ] 155483 279 |
| 200 0 179 7279 Ty L 38 4196 2087 49 S 910 155483 279
| 210 62 177 " 280 LD 17 A2 154070 273
210 64 4226 116 155000 278 |
21066 YL 1 I 0 . 1556.00. 279 _
0 e 27T 4006 109 5208 T B 155739 28]
| 200 70 183 277 37, 3744 101 5031 473 3309 4104 2114 497 319 916 155559, 285 |
210 72183 276 3708 100 4994 1558.16, 2.86
210° 74 1.83 276 3766 101 5035 1560.53°  2.85
210, 76 1.85 275 3573 096 4808 1556.72" 2.88
210: 78 1.83 277 3772 102 5048 1557.49" 2.85
2101 80,  1.86 277 3541 096 4888 346 3675 3852 2126 538 240 90.5  1558.06. 2.89
210, 82 1.83 276 3786 102 5054
210 84 195 277 2879 078 4376
2101 86, 1.99 277 2576 070 41.05
210 88 196 274 2742073 4229 w
210 % 191 28 3244 089 4715 _1l 3474 3598 2217 5.36 243 9]
210 92 192 277 3080 083 4541 - e
210 94 191 176 T 084 4562 T T B .
20 %6 19! 276 3128 084 4578 - ;
200 98 192 T 73076 083 8% 152232 2.92
2100 100 190 277 3192 086 4636 53 3678 3652 2141 519 274920  1522.53. 290
| 210 102 193 2.74 29.16 078 4385 * T 1517.84] 2.93
| 2000 04 04 190 278 3232 088 4670 . 1516.291 2.88
| 200 1060 192 279 3136 085 46.05 1520.96.  2.92
210 108 191 279 3170 086 _ 4631 1518.05. 2.90
| 210 10 92 o7 3078 083 4546 I5.17 3821 2792 187 398 . 634" 896 151339, 29]
| 210 112 193 275 2989 080  44.56 1516701 2.92
210 114 1.9 276 3095 083 4549 : 1518.46; 291
1 210 116 189 280 3307 093 4822 T , i i 1509.171 2.85
2100 18 1.94 280 3031 083 4528 } . 1521.58] 2.95
| 210 120:  1.93 278 3032 082 45.19 125 3426 - 2943 © 2381 | 4.95 324i 90.5 ' 1520.02] 2.94
2101 1220 1.92 279 3132 085 4603 i : z | 1520.23] 2.92
[ 210 124 194 276 2895 078 43.80 - : 152294 296
| | 200 126 193 278 3055 083 4533 C152117° 2.93
2100 128 194 278 29.58 080  44.52 o . : 1513.18: 2.94
_20 130 194 279 2999 082 4497 102 4003 3064 1913 4.56 424! 903  1516.61 294
. 210 32 192 277 3076 083 4539 . - . ‘ 1508.87. 2.90
210 13§ 1.94 280 3041 . 083 4542 f 151216 2.93
210! 136 1.94 278 2937 080 4433 5 . 1516401 2.95
| 2101 138 1.91 2.83 3324 092 47.89 s | 1502.53. 287
| 2100 140. 189 277 3298 089 © 47.15 1377 4292 ° 251 _ 1812 . 4.03 61.2] 91.6  1502.73] 2.84
i 2100 142 195 277 29.03 | 079 | 4401 e | ! ! 1504.26] 2.93
210 144] 192 279 ! 3113 : 085 | 4592 , ! ‘ | 1508.87! 2.90
210] 146]  1.84 273 3587 | 096 . 4889 : " i ' | 1484.82] 273
210] 148, 190 | 276 3174 085 ' 46.07 ! i % 1 1480361 281
2101 [50] 191 -~ 278 | 3140 085 | 46,0l 10.18 4181 2524 | 2276 | 4.68 390[ 893 1151371 2.90
210! 1520 1.95 276 : 2808 _ 076 . 13.05 : | | | 152046; 2.97
210] 154, 1.95 278 2878 078 | 4382 ‘ ‘ ; i L 1526.25] 2.98
210 156, 1.96 2.77 28.10 076 ; 43.21 ‘ ; [ 1529.62; 3.00
210 158 2.00 2.80 2629 - 072 4178 . * i 1535991 3.07
| 210 160  1.97 277 2740 ' 074 - 4257 777 0 4313 ' 2671 : 2238 | 529 256/ 91.0 . 1552.16/ 3.06
210} 162 1.96 280 . 2854 078 . 4384 : ' 1 ‘ ‘ '
210 164; 197 277 . 2748 074 4260 | ; | 1558.72] 3.07
210 166]  1.97 279 i 2810 ' 076 : 4332 ‘ | 1541.65, 3.03
‘ 210 168 1.97 276 | 2728 . 074 . 4237 1 i | . 1538.081 3.03
210! 1701 2.00 277 . 2571 070 ; 4102 | 1282 ' 4292 . 2391 . 2036 | 4.28 SL5| 89.8 | 154536 3.09
210 172 197 280 | 2829 ' 077 | 4362 ! | 5 i i 1539.34] 3.03
210] 174| 198 | 276 2670 . 072 | 4184 | ; 5 i [ i543.391 305
210 176: 195 | 276 | 2837 077 | 4335 . i | | | 1541.84! 3.01
210] 178 187 | 277 | 3458 094 | 4832 i 1 ! ; I ; i




Q.QARJ?;,S,?jnﬂ*l'eﬁ_'iuﬁl&__@_rﬂw,ﬂia,t,e‘r Void Porosity _ % Grav. % Sand Silt % Clay MGS MGS

- ..ol ) : ) > “%Carb ¥p Mp
| . . Interval Density Density Content Ratio Zr tphi)  (microns) ) 5) (kg
. (cm) (g/ce) _ (glec) o 7 7 B oo T cm"2s)
_ 180 18 277 TM_ M6l 477 a8 sy %66 399 153231 288
o182 187 276 3 ' o T
I8 191 277 3166 ' T 182 3.02
1861942772937 L 17077901 17851306
Lo ldossy T

B o1 ﬂ‘_ilﬁ“_"lﬂ‘*_;wlﬁ 011409 619 97 2283 6359 104, 887 T
213 12 180 274 3922 105 51l T
23 14180 e N R T A —
213 16 178 274 4120 110 542 T T
213 18 180 27 3899 104 sioo
213 0 L9 274 4059 108 5203 032 1531 6034 3403 &3 9.6: 89.1
213 2 180 274 3969 106 5153 ) . ‘ 151257272
213 24 180 274 3962 106 5151 - 7" 152064 274
_213- 36 180 274 3988 107 siss - ] 151318272
23 28 181 274 3905 104 5108 - - 1516.24 274
| 213 30 182 274 3179 10l 5024 0.09 207 5687 2234 653 108 890 Isisol 376 ]
213 32 179 274 4025 __ 108 5183 T T T 151644 272
213 M 183 274 a3 o0 4990 T T s 218
| 213 36 183 2743723 00 4993 1527.65 279 |
_ 38 181 274 3909 LLos ospis T 151878 274 |

097 4920 071 3102 4977 185 558 200 600 152495 28]

0098

1517.65. 2.79

o1 1525561 2.78

099 4965 152577 280

099 S 1525.97 280 |

_Loo 032 2532 5086 235 652 10.9 89.5 1523.08 279 |

40 103 5076 T i - 1521.54 276

a3 4. 275 099 4964 ‘ : 1526.38]  2.80
S 56 1.84 2.75 1639 098 4939 B ‘ : , 1529.89° 281

213 58 2 104 5004 ‘ , , 1526.78.  2.77

23 60- 183 099 1983 072 3128 4571 2229 ' 62 ¢ 13.6: 854 | 1525.64] 2.80
| 213, 62 L83 274 3727 100 4997 j ‘ 152255

213 64 184 274 3588 096  48.99 T ' 1528.74.

213 66, 1.83 2.75 37.16 100 4990 T ‘ 1522.76
213 68 182 275 3847 103 5081 e ﬁ 1519.68
213 70 182 275 3770 101 s5031 056 2803 467 2471 59 161 893  1524.50

213 _J2 184 276 3692 099 4985 e 1526.46

213 74 185 276 3574 096 ‘905 ' 1 1532.67

213 76 1.86 2,76 3525 095 4870 ‘ ‘ 1534.44
| 213 78 18 275 3481 094 4834 ‘ :

213 80 1.9 2.75 3074 083 45.26 199 2981 4392 2427 6451 11.4] 89.0

213 82 193 ! 275 29.79 © 0.80 . 44.45 ‘ i f’ i f i

213 84! 1.86 275 3504 094 4849 : i : :

213 8| 182 275 . 3803 102 5057 ‘ | | s

213. 88 188 : 275 33.01 089  47.10 ‘ ‘ 3 :

213, 9! 190 | 275 3207 086 4630 0.76 273 4762 2432 6.58§ 105/ 898 !

213 92 1.89 2.76 3290 089 4697 ' | ' ‘

213 94 190 276 3158 085 4595 f

213 96 .86 276 3484 094 4842 ‘ ; 4
213! 98, 191 276  3LI13 084 4561 ' : :

213 1000 1.92 275 3056 082 4512 0.71 3543 4081 2304 6.01 15.5] 899

213 102: 190 278 3285 089  47.18 ‘ ‘ ’

213 104, 187 . 276 3400 092 - 4785 . ; |

213! 106 189 . 278 3289 089  47.14 ‘ ! :

2131 108: 187 - 276 3406 - 0.92 . 4783 : j ! !

213! 1100 1.90 277 3244 083 4674 127 - 3362 4049 | 2462 | 6.09 147] 90.0 152436/ 2.89

213! 1120 193~ 275 " 2964 . 080 . 4430 : ’ . ; t 1540401 2.97

213, 14, 190 © 277 | 3210 087 . 4645 j : ! | ' 1527.091 290

213 116/ 189 1 275 | 3211 | 086 | 4631 | J | ! [ 1525.52, 2.89

213} 118. 189 ' 278 3353 . 091 @ 4765 ! ‘ ! | | . 1521037 287




CORE_Sample WetBulk _ Grain__ water _ Yoid _Porosity % Grav. % Sand _ ‘eSitt % Clay MGS  MGS  %Carb_ vp  IMP
_Interval  Density Densntv Contevnt Ratio (%) o B _(phi) _(microns) (m/s) (kg*
e fem) (gee)  (geo) (%) ST )
3120 188 274 3343 S 226358 w27 168 s 158 w6
i VLT B —0 g
5-73-%; ¥T;E_ 1'89 277 ; 00090 4134 T T ) T T 20618 286
FIERT T L TR S TN T - T
—o 18 191 275 083 ~ 1517.72_ 289
A3 130 181 276 3960 107 L6} 264 742 4665 1329 6. 130904 149759 271
213 132178 276 4224 L1453 T 149779 166
23 134 g8 188 276 3319 0@*»,_}19 N i i 151462 285
213 136 188 279 3459 091 1835 - I514.62 284
A3 138 190 279 3257 089 4701 . - 152259 290 |
213 140 189 276 3238 087 3661 555 3758 34 2288 581 178 901 152730 2.89
213 142 191 T - T 151948 289
213 44 1.90 276 3190 086 4623 1530.24 291
213 146 190 274 3175 085 4596 I 1523.95 289 |
213 148 191 276 3138 085 4586 1514.62° 289
213. 150 1.92 276 3069 083 4527 2.5 3549 3764 2436 64 118 1523.95 292
213 152 191 278 3162 086  46.16 -
213 154 1.93 278 3073 084 4552 152730 294
213 156" 1.89 275 3244 087 4652 T *' 151792 287
213, 158 1.89 278 3315 090 4732 ‘ 1521.03 2587
23 160191 279 3235 088 4685 651 35T 1 186 152008 291
23 162 192 276 3066 083 - - *‘ 152593 292
213 64 1.96 276 27180 075 42, o - 152042 298
213 166 197 276 27.09 073 _ 4219 B 1537.97  3.03
[ 213168 194 297 929 979 4d19 - T 153679 298
[ 213 170 194 278 2937 080 4436 526 4388 3032 2053 538 357 153880 299
23172196 2774 074 4268 154542 3.02 |
213 174 195 2845 077 w43 )
| 213 176 2.04 7208 062 3ga T T B i ]
A3 U8 193 276 2951 080 4431 - .
23 180 .96 278 2861 078 4372 962 474 247 1828 44l 47.0 155259 304
213 182 191 277 3136 _ 085 4504 . -
213 184 193 279 3073 084 4561 - 154280 2.98
213 186 1.93 278 3010 082 4501 - 1534.86 297
213 188 195 279 2882 078 43.93 N 1541.20° 3.0l
213 190 1.94 277 2932 079 4424 631 4614 2592 © 2163 . 548 2761 1538.23 2.99
213, 192 191 276 3147 085 _ 4590 ‘ 152720 291
213 194 193 277 3027 082 4503 153034 2.95
213 196 1.94 277 2942 080 4429 - 152741 296
213 198 1e4 277 2918 079 w3z 154802 301
23 200 190 279 3276 089 47.17 337 43 2802 2661 616 14.0 152938 2.91
213 202 188 277 3332 090 4737 1529.05  2.88
213 204 193 276 2959 080 4438 1546.68_ 2.99
213 206 1.92 279 3140 086 4012 ; 1537.33. 295
213 208 193 277 2973 080 _ 44.57 ; 1534.18° 2.97
213 2000 192 277 3057 083 . 45.26 209 4392 278 . 262 | 632 125, 1532.60: 2.95
213 212, 188 277 3322 090 4729 ! : . 1528.10/ 2.88
213 214) 194 277 0 2914 079 44l ‘ ; i 153933 2.9
213 216]  1.94 277 . 2948 080 4436 ! 3 _1547.51,_3.00
213! 218] 194 278 2946 080 444l = 1 153975 299
213, 20] 192 277 3045 082 4517 248 3519 3064 . 3169 ' 696 | 8.0] 1531.85 2.95
213§ 220 192 2.77 3087 084 4552 ‘ ; ! . 1539.95° 2.96
213 2241 1.96 2.76 27.99 075 43.02 ' . 1532.06  3.00
213 2260 192 2.76 3082 083 4539 ! 153857 2.95
213 228! 195 277 2855 077 43.58% : : 3 _1546.54 302
213 230 195 278 2869 078 . 4378 1.69 2978 354 3313 751 5.5] 1544.94" 3.02
213! 232, 193 275 2932 079 44.08 ‘ ' 154037 298
213 24, 194 276 . 2875 077 43.65 ; i 1535.82]  2.99
213 26 1.96 2.76 2782 075 4281 j § _1535.82, 3.0l
: ! | L
218 0 154 274 | 7520 66.76 0.05 236 : 55.14 | 2121 | 7.07 ) 74|
218! 2 174 275 4556 122 5500 - i : | ‘
218! 4 178 274 4149 111, 5262 | T ; ;
218] 6 178 274 4127 7 L1l 5251 | f i j
218 8 175 275 4448 119 . 54.40 | ! ‘




(CORE_Sample Wet Bulk__Grain __ Water _Void _Porosity % Grav. % Sand  Silt % Clay MGS _ MGS “%Carb Vp  IMP
| ___Interval  Density _ Density Content Ratio (%) = oo - ____. __(phi) (microns) ﬁ‘“];ﬁ/s) (kgh’
. (em)  (g/eo)  (gec) (%) o e L emr2g)
| a8 10 186 275 3504 094 4845 053 4747 6.25 13.1 T
| 218 12 182 274 3753 100 5012 o T e e
28 14 184 274 3654 098 4945 — T T e e
28 A6 185 274 3530 094 451 R L E T T
218 18 185 273 3481 093 4816 e T "B'OSW
28 20 184 274 3615 097 4947 135 37.0% 407 2054 551319 50408 277
218 22 1.87 2.75 3354 090 4735 o e 1505.82 283
218 24 186 275 M3 092 4797 T T T e ase
218 26 188 2.74 3294 088 46588 T 1508.50. 284 |
218 28 187 275 3390 091 4763 - 50675 282
218 30 189 275 3223 087 4641 L68 4182 3792 1857 517 278 151315 26|
218, 32 1.88 2.75 33.61 0.90 47.49 1506.95. 2.83
218 34 189 275 3256 087 466l 51180 285
218 36 1.89 274 3196 086 46.3 . 152433 289
218 38 192 275 3018 081 44.78 1528.12 294
218, 40 191 275 3063 082 4514 334 462 3429 1617 477 36.7 1528.95" 2.93
218 42 191 276 3102 084 4551 1527.99 262
218’ 4. 1386 276 3479 094 4836 - 151583 2382
218 46 1.89 276 3252 088 46.67 - 151937 287
218 48 189 276 3249 088 46.70 B . 152135 288
| 218 50 1.90 276 3215 087 4642 262 4091 3471 2176 T Tis2s6 289
218 52 1.89 276 3298 089 4707 152156 287
| 218 54 189 276 3281 088 4695 0 T si777 a7
218 56 1.88 277 3329 090 4734 0 - 150643 284
218 58 189 276 3299 089 4706 7__ . 15040 287 |
| 218 60 189 276 3243 087 4666 162 4173 366 _ 2005 522 268 152354 289
218 62 188 276 3382 091 4773 152176 2.86
218 64 187 277 3462 093 4832 1504.89. 2381
218 66 191 276 3102 084 4557 1517.27 290 |
218 68 1.90 277 3184 086 4625 152020 2389
218 70 1.88 277 3328 090 4735 082 3846 39.09 2163 565 19.9: 1518.22. 286
218 72 192 277 3106 084 4566 ‘ 152271 292
218: 74 191 279 3204 087 4658 , ‘ } 152545, 291
218 76 1.90 277 3212 087 4652 : ‘ ‘ 152052 2.89
218 78 192 276 3062 083 4525 ; f 1526.20: 2.93
218 80 2.00 276 2559 069 40.84 304 4933 2944 18.19 . 4.74 37.4] 1544.57" 3.08
1.95 277 2870 078 43.73 ‘ : 1531727 2.9
1.94 277 2977 081 4464 - ' : 152695 2.96
195 277 2859 077 _ 4361 - f 152579 2.98
194 280 3045 083 4542 - . 152999 296
_ 218 90 197 278 2802 076 4322 9.63 4601 2531 . 19.05 451 43.9. 154021 3.03
218 92 190 275 3197 086 46.20 ; -
218 94 192 275 3016 081 _ 44.79 ' ‘ i ]
218. 9 192 275 3007 0&( 4471 ' ; -
218, 98 1388 277 3377 091 47171 , ; :
218! 100 1.94 277 2943 080  443| 947 __ 4901 - 2143 © 2009 | 4.56 | 424] 1543.17. 2.9
218 102 192 . 278 | 3077 . 084 @ 4553 | ; ‘ : j
218; 1041 195 ' 281 . 2996 082 ' 4511 | : z ; i : _1539.62° 3.00
218 106) 196 | 277 2787 075 . 4299 1 » ;» ! i ' 1543.02 303
218, 108 192 - 278 ' 3057 083 . 4532 ‘ - i ; ' 1529.77°  2.94
218 110] 191 ° 277 . 3128 085 4584 626 4757 2579 2036 | 4.78 | 36.4] 152671 2.92
218 12/ 190 -~ 277 3207 . 087 4642 ; ! ; 153204 291
218] 14, 190 276 3224 . 087 46.50 : ; ‘ ] i 152931 2.90
218i 1161 1.91 2.80 3263 . 089 ' 4717 ‘ : ! ! ; - 1537.61: 293
218 1187 1389 278 3360 091 ' 47.74 - = ' i 1528.15° 2.8
218 120 1.94 277 2927 079 44.19 943 © 4531 2524 © 2002 . 4.61 40.9] . 1537.82 2.99
218] 122]  1.94 279 : 2973 081 ' 4474 ? : ‘ ‘ ; 154238 3.00
218 124] 195 279 . 2966 - 081 _ 4473 s : ‘ ' 153341 298
218 126; 195 . 280 2953 | 081 . 4470 , - I i ; 154149 301
218 128! 194 ' 279 3018 . 082 ' 4513 ; , ! i f . 1522.88 295
218 130/ 195 | 277 2849 | 077 ' 4353 _ 354 ' 4284 | 2933 243 | 545 | 229 T1547.421 3.02
218! 132, 1.96 278 ° 2832 077 ' 4342 " ? 3 ’ ! _1556.73. 305
218 134]  1.98 278 | 2701 | 073 . 4230 ° i | : i . 1559.58' 3.09
218 136 1.96 279 ' 2859 078 | 4379 | | ! ! { | | 1547.99] 3.03
218] 138 198 . 278 2690 073 . 4222 ’ 5 ! i :  1552.85] 308




|CORE_Sample Wet Bulk_ Grain __ Water _ Void Porosity % Grav. % Sand % Silt_ % Clay MGS = MGS  %Carb_ Vp _ IMP
| Interval Density _ Density Content _Ratio %) e tphD) V!_rggicro_r;sﬂ).wma H'M
,,,,, . fem) _ (gec) ge) (o T T cmA2s)
e e

18 las 198 231 2740 075 e HB 306
T TN BT 2652 072 diey T e e
. ;[é‘¥ LA S T ,,_,,‘:'&_,,_:_‘,?‘1,_,,,'__;;_¥l‘_9;_,“__‘_*_ _ e 1552385 3.0L
=S M8 199 277 2621 071 4151 S . 155447 3.09
o218 IS0 195 278 2926 079 4437 302 4448 2594 2656 59 167 156472 304
220 0 LSS 266 7003 181 6448 014 1610 6269 307 Eor 154 is0261 232 |
| 220 2158 2.68 6500 170 63.00 - 1513.10 2.39

20 4 161 270 6034 159 6137 152221 246 |

220 6 169 269 4961 130 35656 152068 257 |

220 8 173 270 4531 119 5442 ' 1527.01' 2.64

220 10 173 269 4489 118 S414 0.33 1567  63.18 2082 5.89 16.91 1537.84- 266

220 12 176 271 4226 112 5278 1542.33- 272

220 14 177 2.68 41.01  1.08  518I , 1540.56. 2.72

220 16 177 270 4097 1.8 5195 1542.12° 273

220 18 178 272 4095 109 5210 ' ' 1537.43 274

220! 20 L75 272 4388 116 5380 037 2254 5649 2059 5.74 18.7 1536.08.  2.69

220' 2 174 272 4523 120 5458 1537.64. 2.67

220 24179 2.73 4052 108 51.89 1529.68 273

20 26 176 272 4296 104 5331 1526.00  2.69
220 28 179 2723995 106 5148 1528.87 274
[ 220 30 180 272 3909 104 _ 50.98 095 2917 5169 1819 542 234 1529.61 275

220 32180 271 3897 103 5078 ] 1530.95  2.75
220 34 183 272 3688 098 4953 1530.14  2.79

20 36 180 272 3862 103 50.66 - 1533.98° 277
220 38 1.86 273 3439 092 4779 1529.86:  2.84
20 40 187 273 3315 088 4692 202 3331 4790 1676  5.09 29.4: 1538.59° 288

220 42 184 273 3584 095 1884 1543.10  2.84
220 44 81 273 3863 103 5071 154112 278
20 46 182 272 36.67 097 4931 _ 1536.01; 2.80
| 220 18 184 272 3585 095 48580 , ‘ ; : + 1534.65° 2.82
| 220 50 189 273 3147 084 4560 396 2988 4720 1896 531 2521 +1531.54 2.90

220 52 187 273 3291 088 4672 ) l 4 1544.06.  2.89
220, 54 1.84 272 3552 095  48.59 j 9 : 1539.34.

220, 56:  1.83 273 3627 097 4915 : 4 i | ‘ N

220, 58, 184 273 3563 095 4870 : : | i 1548.61° 2.85

220 60 185 272 3515 093 4832 2.94 3288 44.82 © 1936 ' 5.8 25.71 _ 154544 285

220 62 182 271 3698 098  49.50 : 1547.23 282
220 64 180 273 . 3960 106 5136 154564 - 2.78
220 66182 173 3784 101 5023 , ‘ 1536.21  2.79

220 68 - 1.86 272, 3422 091 4761 | L 153778 285

220 70 1.84 2.73 3591 096 _ 48.89 452 4120 3894 © 1535 . 4.56 | 424 1540.71 282

220 72 1.88 273 . 3238 086 4636 : . 1543.861 2.91

220: 74 185 2.73 3469 092 - 4805 : ' ! ,1547.23, 287

220 76 1.87 273 3325 089 - 4696 f , ; [ 1549.63] 290

220, 78 185 | 274 . 3528 . 094 . 4853 ! : i i | | 1548.66! 2.86

220 80| 187 | 274 | 3375 | 090 4743 452 . 3364 | 4196 , 1985 | 541 235! | 1552250 2.90

220 82 192 | 273 | 2979 079 : 44.23 ‘ : : ! i ‘; . 1352.66! 298

220! 84/ 184 | 274 . 3623 097 4923 o ; | | : 1557.67._ 2.86

220 86, 197 ' 276 _ 2697 073 4207 : ; ' . : '+ 1565.35.

220: 88 196 . 273 3134 084 45.53 : ; ‘ | ! i

220, 90i 190 . 273 2683 072 4173 339 ' 3939 | 39.22 © 18.01 ! 4.95 | 324|

220 92, 1.96 2.73 2818 075 4292 ’ ‘ ! : ’

220 94 194 - 273 2989 080 4437 ‘

2201 96 1.92 274, 2849 076 . 43.28 : ‘

220 98| 194 ' 273 | 2782 074 ' 4259 1 ; ‘

220 100 195 - 273 ° 2954 ' 079  44.07 583 ' 39.07 ; 37.15 . 17.95 - 476 | 36.9!

220 102 192 2.75 2679 072 . 4186 . » | j | ;

220 104 197 274 |, 3012 0.81 . 44.66 : ! ‘ ‘

220! 106| 1.92 278 | 2871 . 078 , 4382 i f : }‘ ; ‘

220] 108] 195 . 277 . 2878 ' 078 4379 ‘ ! ! ; f

220 110 195 @ 274 i 2823 076 | 4303 | ; ' ] ;

220] 12! 104 276 | 2688 | 072 _ 41.96 ‘ |

220 114] 197 © 279 | 2788 ' 076 ' 43.18 | ' !




C_,QB_E,_§3EP£ Wet Bulk  Grain _ Water  Void 1 _Porosity % Grav. % Sand T Silt % Clay MGS MGS % Carb_ Vp __IMP | U\j
,,,,,,,, _Interval  Density  Density Content Ratio (%) R _{phi} _ (microns) mis)  (kg/ |
e fem) T (ge) e (%) I o o cmA2s)
_6 197 276 2901 079 - T
_ 118 194 281 _077 o
) 120 198 274 817 075 4398
_ 12 1gs 277 2496 068
N ) ] 2830 078 T
126 198 277 2705 073 - .
2 128 1.98 278 2470 067 40. -
=t 30 202 276 2576 069 iojéL 351 5441 1938 _ 1266 305 307 T
| 220 132 199 279 2646 072 41.92 T T
| 220 134 199 278 2519 068 4061
220 136 201 281 2638 073 4204 ]
220 138 2.00 278 2635 071 4163 “*_:iﬂ*
220 o199 275 2446 066 3964 814 4991 3396 1799 410 sad T
220 142 201 281 2690 074 4243
| 220 144 1.9 277 2688 073 4210
| 220 146 198 279 2502 068 40.50 B
220 148 2.02 277 2772 075 4288 ]
| 220 1500 1.97 274 2647 071 4146 1696 4285 2446 1573 298 126.7 e
| 220 152 197 276 2692 072 420] - T
| 220 154 197 276 2753 074 42,60 T T B T
A6 196 277 2806 076 43us T —
18 196 277 2688 073 4211 o T
60 198 275 2733 073 4233 1137 4290 2598 1975 4.46 sS4
A6 196 275 2577 069 4094 e = B
I -2 0;m_ des T
66 1. L2730 073 4233 - o
o168 196 072 418 L ) . }
_ 170200 2672 072 4178 399 4313 2798 2489 572 19.0. B
e 776 2653 071 4166 -
174198 279 25 60,,_4)_,72*_i£_~, -
6 201 277 2486 067 _ 40.19
178 201 28 2817 078 4372 .
220 180 198 | 276 2854 077 4348 363 39.16 3029 2692 667 2.8 1519.61. 3.01
182 195 2773047 082 4516 B : 1518.65: 2.96
184 205 277 3371 091 4768 - 1523.83:
186, 2.09 2773504 095 4867 ]
220 88 *1.?7“‘77*6 3342 090 4730 - 1529.22° 2.94
220 190 188 276 3026 082 4492 2.71 3219 2803 3707 674, 9.4
220 92 186 _ 279 3008 082 4508 152633 284 |
220 194 188 277 2929 079 w2 e - 1525.50
| 220 196 192 281 3193 087 1665 .
| 220 198 194 277 3191 086 4634 - 1537.83
| 220 2000 1.94 2.77 3028 082 4503 2.67 3068 3668 29.97 643 11.6:
220 202 192 277 3176 086 46.21 1566.100  3.00
220 204 190 279 3446 094 4844 1561.04' 2.97
220, 206 1.93 274 3278 088  46.69 \ . . 1559.43, 3.00
220! 208 191 2.77 3341 090 4749 . i j . 1562.65] 2.98
220 210 1.88 2.75 3745 101 50.14 6.88 2632 3115 ' 3565 . 7.41 | 5.9] 1559.43] 2.93
220! 212)  1.88 275 3515 095 4859 : | 155943 2.93
220 2141 1.88 2.80 3590 098 4951 i : 1545.07. 291
220} 216,  1.83 2.76 33.79 091 47.64 : 1540.35' 2.82
220 218 1.86 2.72 3846 102 50.56 ‘ : . 154055 2586
220, 2200 1.86 274 44.09 Li18 5413 1.70 1827 3864 ° 4139 920 | 1.7 152347 2.84
220: 222 1.87 2.74 4386 117 54.02 ‘ 1523.87, 286
220" 2241 1.81 2.80 4330 L18 5418 1531.80: 277
220 226 175 275 4260 114 5333 _ 154001 270
220/ 228 176 2.75 4241 L14 5326 ‘ :
220; 2300 1.78 275 7432 200  66.62 2.04 2308 3420 . 4.68 i 7.00 , 7.8I
220 232, 1.77 2.76 44.52 1.20 54.54 : ; :
222 0 171 2.70 47.16 124 5539 0 1231 . 6648 2121 | 6.34{ 123{ 90.6
222 20 LTt 270 - 4809 27 5588 f ‘ ‘
222 4 176 . 273 | 4295 | 115, 5342 | i ‘ ;
222] 6 174 269 4437 117 . 53.83 | : 1 ! :
222! 8 175 273 ¢+ 4433 ! 118 . 54.19 | f ' ‘ |




CORE _Sample  Wet Bulk wetBulk Grain _ Water  Void Porosity % Grav., % Sand % Silt % Clay  MGS

. MGS | %Carb  Vp  IMP
,.k_,,,,,_l_ﬂ‘ewalins_‘LMmem Ratloh_ﬁ’?)‘w, e . (phi)  (microns) _mis) (kg |
e em) (gee) (gl (%) e T T Ny
222 0 177 273 200 i s 0.17 14.69 2629 128 918 ]
L1627 4298 L14 532 - T
L78 271 3070 108 s
_182 270 362 )

269 3692 097 492 T
2723397 096 1885 089 1603 6007
2T ) 099 4970 T
2 2763317 5389
20 % 176 274 331 Li6_ w367
Y 275 3082 110 5231 T
222 272 3657 097 4923 186 2068 3662 2084 599 157922
22 279 3611 098 4957 ) -
22 270 2953 078 4380 - - - * -
222 260 3210 084 45771 -
222 275 3218 086 4633 B -
22 277 3133 085 4587 085 2368 5404 2144 605 151 921 |
222! 280 3512 096 4901 '
222 275 3200 086 4622 T -
22 274 3200 086 4613 T .
222 277 3273 088 4694 e T -
3039 080 4445 109 1843 3569 2479 6.62 102 927

'%0 46

090 4748 273943 378 592 163 925

0.88 46.74

222, 71 ‘__1?55 08I 476 T T
222 ) 71 3070 081 M8 T ]
| 222 oo 188 271 3235 086 4616 R o . S
222 0 19 274 3103 083 4533 0 2263 5281 2356 654 107 93.5

22 72 189 271 37 08y 4su8 T

220 74 1 7771____778*9_9”»_0‘ 774339

222 76 19 273 3081 082 4509
222 78 19 272 3115 _9‘8}&‘_15_’9 e ‘ v :

222 80 L9 273 3153 084 4570 1.17 2216  51.82 | 2485 - 696 8.0/ 935

222 272 2966 079 4402 o : '

222 - 33098 084 4565

222 86 189 770 3084 081 4489 o
222 88 191 _ 08 4516 i S
2 90 2 066  39.73 513 2816 4508 2163 59 16.7. 91.1 -

222 92 189 3290 089 47.03 - .

222 94 186 3407 090  47.46

222. 96 189 275 3278 0.88 4683 ‘

222, 98 187 272 3297 088 4673 ‘ ‘ ’ .

222! 100.  1.89 273 31.85  0.85 4589 1.34 2837 4681 . 2348 ! 6.07 ! 149] 927

222] 102] 189 274 - 3180 085 ' 4599 . i ; ‘ ! | :

222 104] 18 277 ' 3276 089 4700 1 i s

222 106] 189 | 274 : 3202 086 . 4609 : : ;‘ ‘

222! 108" 188 ' 276 . 3355 090 47 49 ' : ! ; :

222 1o 19 273 3125 083 4542 203 2414 4748 2635 671 9.61 922 !

222 112 187 2.79 3508 095 . 4882 i ‘ : | j

222 14, 186 277 3524 095 4880 f i | : ‘

222 16, 19 275 3169 085 4600 . : 1

222) 1181 189 2.79 3303 090  47.32 : .‘ i

222 1200 1.88 273 - 3282 087 4663 5.59 3155 4082 2204 | 592 | 16.5 963

222! 122 188 2.74 32.67  0.87 4661 : E

222 124°  1.89 2.79 3312 090 . 4741 . ' ‘ .

2221 126i 191 2.75 3127 0.84 - 4567 : 1 ? i 1503.25: 2.87

2221 128: 189 2.75 3250 087 - 4663 : ; . 1506.34! 285

222! 130i  1.94 2.73 2846 076 43.14 3.49 31.06 . 339 : 3156 ! 59 16.7] 934  1520.59! 2.95

222! 1321 1.92 2.76 3056 082 4512 | : ! T 151547 291

222 134, 193 . 278 ; 3028 082, 45.01 : i 1522920 2.94

222 136 1.9 278 | 3282 | 089 | 4711 ! : l1516.62] 288

222! 1381 1.92 279 . 3144 : 086 : 46.16 ! [ 1507.27' 2.89




|CORE _Sample _Wet Bulk Grain Watel;lmd‘ﬁrosilx % Grav. % Sand < Silt % Clay MGS  MGS % Carb Vp__ IMP

. Interval Density Density Content Ratio (%) " e (RO microns) sy (kg

S %M‘-w (%) ——— e S - . 12|
22 10 191 279 3182 087  j6d6 L2146 56 203898 151037 288 |

_________ B2 191 277 3132 085 isss . T TiSis06 1

S M4 191 277 3130 085 458 T . W@
S e L Y 151485 agg |

oy 9L 279 3205 087 Tue6s T T T 152093 290 |

222 150 187 279 3482 095 4867 878 3668 3513 1941 481356 932 151205 253 1
152 189 277 3271 088 4691 - o TTTTTTIS0832 g5
154 191 2793212087 4666 - B T sas as
156 1.95 276 2856 077 4350 T TTTTTIS0LT 293
158 1.96 278 2853 077 43.65 152678 299
160 1.95 278 2947 079 4407 1296 3095 3273 2337 56 206933 152498 297 |

222 162! 1.93 280 3091 084 4577 1535.34 296

222. 1641 1.92 278 3087 084 4560 153213 294

222 1660 1.92 280 3160 086  46.33 B ‘ 152256 2.92

222 168 1.93 281 3093 085 4587 h 137642 2.66

222; 170; 191 274 3092 083 4530 1036 2858 3811 2296 S&d 2.1 951 1538.57 2.94

222 172, 1.96 278 2840 077 43.57 152256 298

222 174 19 - _1526.15 290

222 176.  1.93 275 2974 080 4444

222 178 194 278 2995 081 4484 B ] -

22 1800 197 2742662 071 4160 259 3556 3417 2769

22 182197 823 077 4351 T

_m 184 191 4682 T o
222 8 200 T e -

222 188 204 280 2403 066 3963 T . _

o 190 191 279 3203 087 1658 185 3819 3193 2802 627 13.0 905 1509.67 288 |

=) 192 18 T -

22 194, 192 276 3072 083 _ 4528 B

222 196 188 281 3480 096 4886 - . ]

222 198 1e4 276 3617 097 4933 1551.64 286
22 200 1.87 278 3498 095 4869  1v3 2769 3731 3317 752 54 909 154160 283 |
22 202 1.38 281 3506 096 49.07 ; . ‘ 1544.80. 290
222 204 1.89 282 3427 094 4854 - 4 ’ 1544.80 2.92

) 206 186 282 3691 102 5041 : 152876 284
222, 208 186 279 3616 099 4965 . | ; ; 1528.15. 2.84
222 2100 1.87 277 3449 093 4826 0.8 2237 3977, 3707 , 7.83 44] 887  1521.29 284
222, 212 188 278 3351 _ 091 4759 ; | 152068 2.86
222 214 192 283 3246 090 47.29 : . ' 152536 2.93
222 2060 192 275 3005 081 4466 - . ‘ 153300 294

R 218 187 276 3399 092 4783 T 153872 288
222 220 185 277 3608 097 4935 22 486 366 3634 7.61 51 866 1545.11 286
222 222 184 277 3673 099 49.85 ’ ‘ ; : 151812 2.79
222! 241 18] 283 4165 - 115 . 5347 1 ‘ 1513.28. 274
22 26 1.84 2753621 097 . 4932 : : 151288 278
222 228 1.83 275 3687 099 ' 4977 . ; ‘ ; 1503.10 275
222; 230, 186 273 0 3392 090 . 4745 : 044 . 1969 ' 4074 | 39.13 | 789 | 4.2, 887 | 1499.67. 279
222 2321 131 277 3943 107 5165 ! | p L 1503.81. 272
222! 234 179 . 279 T 4241 116 5363 | ‘ ! 1 1509.72" 270
222! 2360 182 | 276 . 3879 105 . 5113 : i ‘ ! : . 1496.05  2.72
222! 238 181 - 274 3843 103 5066 . ' : i j . © 1488.55° 2.69
222 2400 16 274 - 6330 169 . 6288 . 012 1653 4274 . a0l 813 36/ 859 . 1499.06 240

T 1 v .

T R W TR ¥ < M R T R PR YT 528 | 1965 @ 5.73 1881 9238 |
24 2175 276 4552 . 123 5510 1 ! ; 1 @ :

224 %7 280 5019 137 5781 ‘ ; 3 ‘ =
224, 6 171 275 . 4888 131 56.80 ' . f .

224 8 174 275 4583 123 5520 | ‘ ; - , :

224] 10l 173 273 . 4623 123 5523 . 05 211 5484 . 23.55 | 629 12.8] 94.0
224’ 120175 276 4546 122 . 5505 i ! ! i ,
224! 14 174 272 4528 ' 120 : 5462 | 4 i ; i ? ;
224 16/ 175 ' 275 | 4444 119, 5439 | ; : i ; |

224, 18] 178 275 4219 113 | 53.09 | f : i | ;

224] 200 178 [ 274 4174 112, 5280 | 081 _ 3231 4671 . 2016 | 568 19.5] 92.4
224 221 178 276 4215 114 . 5317 | ‘ i i i ;

224 24 180 | 276 40.19 ' 1.08 : 5197 ° * | i ! !




CORE Sample Wet Bulk  Grain  Water .. Yoid Porosity % Grav. % Sand _%eSilt % Clay MGS  MGS  “%Carb Vp Mp

. Interval _ Density _Density Content Ratio (%) e (Phi)_microns) (ws) (kg
| (cm) (g/cc) (g/ce) F) e et
2 26 181 276 3962 107 sie7 T o o TTis6414 283 |
28 18l 282 4076 112 s287 T TIsi88 286
30183 278 3766 102 5054 159 43 _1579.90° 290 |
32 185 278 3637 099 4968 158257 203 |
34 182 275 3782 100 5037 T - 157682 287 |
36 18 280 3926 107 5177 e T 158031 288 |
38 182 275 3830 103 5070 T T TisTess 27
40 183 276 3737 100 5012 118 3878 4079 1925 s44 230 925 157274 283 |
42 179 274 4008 107 5173 B 1566.46° 2381
4 179 275 4036 108 51.99 ‘ ‘ 156162, 2380 |
46 1.8l 275 3909 105 5125 , ‘ 1557.02 281
48 181 ° 275 3884 104 . 51.06 ! 156849, 284
50, 181 276 3882 105 S5L11 139 4359 - 3602 . 19 521 270, 93.2 156043 283
52, 182 272 3694 098  49.55 : - . 1563.64 2.85
54 182 275 3783 101 5037 1560.43' 2.84
56/ 1.83 274 3690 099~ 4964 , ' 1566.66. 2.87
58 1.8 274 3876 1.04 5088 1563.23° 283
600 1.83 273 3675 098 49.52 283 4381 3339 1997 534 247 925  [564.84. 286
62 182 271 3661 097 4922 156162 285
64 .82 270 3705 098 4943 1565.05  2.84
66 1.80 273 3945 105 5128 155862 280
68 1.83 271 3638 096 49.09 156022 2.85
70 1.83 2733703 099 4967 378 4192 3593 1837 5.15 282 912 [566.66  2.86
72, 183 2.80 3842 (05 5125 (57132 288
74 183 275 3731 100 5003 1564.63 2.86
76 182 271 3664 097 4926 1562.82| 2.85
78 182 277 3828 103 50.83 : ' 1566.04° 2.86
80  1.82 276 3836 104 5087 427 4539 . 3175 1859 . 5.04 30.4; 88.6 156745, 286
82 185 275 3598 097  49.17 R : 1570.70° 2.90
84i 183 275 3762 101 5029 ] . ‘ 1564.22° 286
86 1.83 278 3836 1.04 5097 . i ‘ . 1564.01. 2.86
88.  1.86 278 3578 . 097 4930 ' ‘ 5 : T1573.13 292
90 1.84 277 3677 099 4983 486 4673 .so0l2 | I8.78 | 479 36.1] 924 i
921 191 2.76 3132 084 4578 : i ,‘ [
941 2.00 2.78 1 | ; | r
9 190 2.76 594~ 4865  27.01 | 184 | 4.59 | 41.5{ 896 |
98 1.88 2.76 3467 096 49.11 ) : ,’ i ‘
100 1.90 279 3475 097 49.16 _ : |
102 191 283 3632 101 5027 B : ’ i
104 191 277 ° 3406 095 4867 ‘ ‘ 1551.90  2.96
106, 1.90 277 3146 085 4601 . . 495 4629 3180 . 1687 . 474 374, 915 154387 2.93
108]  1.88 280 3396 095 4859 ~ i E : _154227: 2.90
110! 1.93 279 - 3473 097 - 49.15 ‘ ' T ! 1 . 1345.47! 2.98
120 193 - 283 3578  1.00 . 49.89 j : ; 1 . 1546.86.  2.99
14 1.92 277 . 3254 . 091, 4152 ‘ : : ; | 1554.92° 298
116, 191 2.8 3120 | 086 ; 4615 | 3668 '« 3258 | I7.19 1355 222 214.6 | 1550.08, 2.96
118] 185 279 0 3298  0.92 @ 47.86 | i i ! : 1553.31; 2.88
1200 148 279 | 3339 093 | 48.17 ‘ 1 ! ] .
1220 179 ' 277 | 3817 . 106 | 5151 | 1 | i s
124 185 | 276 i ' | : ; i
126 185 ' 279 . 4165 | 113 1 5312 . 1173 ' 4333 7891 | 1602 | 371 76.4] 917 |
128/ 189 ' 282 3791 108 : SI.08 ‘ « ; ‘
130] 191 - 278 3626 . 106 49.63 -‘ |
132 192 | 277 ' 3286 , 098 . 47.04 : ! : 1 1
134, 195 | 278 3161 . 093 | 4616 | i i E
136/ 191 | 280 ; 3152 086 . 4627 ' 56 3377 . 33.63 | 2699 | 1.04 76/ 917
138] 189 | 277 | 2863 085 4368 ‘ | ‘1 | 1568.73.  2.96
140 191 | 282 | 3250 | 093 | 47.23 : 5 11556_45{ 297
142 199 © 276 3277 . 098 | 4692 i
144 182 | 278 3189 ' 094 | 4642 | 1 5.08 29.6 | 1549.601 2.8
T N T 4 N .
, i | 4
225 Ol 181 ' 271 ' 3770 | 1.00 | 4994 = 0.04 | 31.01 | 47.77 | 21.18 | 595 162 1484481 269
225 2] 178 ; 272 | 4055 ' 1.08 | 5184 | : | 148318, 264
225 4, 182 | 273 ' 3770 | 1.00 ! 50.012 | | | 1480.18] 2.69
225 6] 182 | 271 . 37.16 | 098 | 4961 | ! | 1480.791 2.69




CORE_Sample Wet Bulk_ Grain __ Water _Void Porosity % Grav. %Sand < Silt % Clay MGS  MGS  %Carb Vp_ IMP
Interval _Density Density Cor Content __Ratio (%) o _fphii imicrons) . tmfsy (kng
o (glee) ¢ _ (%) . e ) cm*2s)
1'87 2.73 273 3366 090 0 7:177_?‘(7) i ) ) 7[4/6757 2.76
185 271 3162 _'_Qf)’ 3179179 2662 4923 14.0 148501 294
185 273 3535 094 o R
185 279 3690 1o 30 o 148391 274 |
187 272 36l 086 e 1471193 a7
18 184 2701 3549 094 4341 e 148092 272
1.87 271 3288 087 4654 059 3032 4517 92 617 139 137516 176
LM8 272 3306 088 4683 148112277
190 273 319 083 4543 T T asse am
1.90 272 30.60 0.81 44.83 . o 1484.32. 282
1.90 2.84 34.40 0.95 48.82 1488.84. 282
1.88 273 3238 086  46.36 242 4075 3669  20.14 557 21.1 1491870 2381
1.90 283 3384 094 4836 1489.05° 2.83
1.90 2.74 31.16 083 4548 148452 283
1.90 275 3139 0.84 4574 149838 2.85
1.95 274 2790 075 4270 1502.67 293
1.92 2.77 3085 083 4548 3.31 4324 3424 1922 552 218 1501.12° 2.8
1.89 2.79 3401 093 4814 1497.13 282
191 274 3081 083 4524 148668 284 |
1.95 2.75 2839 076 4330 490,12 290 |
190 276 3155 085 4592 150144 286
191 276 085 4589 240 4607 3119 2034 545 229 149236 285 |
S 190 27 05 08 4631 o _. 149398 283
1.90 2.79 3245 088 4693 - - 149246 2.84
6 19] 274 3075 0.82 45.10 B 1494.18 285
1.90 281 3362 WQ_.QLJQL - 1492.66  2.83
225 60 189 2,37 4652 227 4373 3235 2164 548 224 1486.60: 2381
225 62 191 32 83 091 4751 - 149135 285
225 64 1.90 277 3223 087 4658 149592 284
23566 191 274 3082 083 4521 ; 1494.59. 285
25 68 195 175 2803 075 4298 149459 292
235 70 190 278 3227 088 4673 4.79 4372 2998  21.51 530 25.4: 1497.65 285
NS 12 192 274 2976 080 4437 1496.12° 2.88
225 74 192 2.78 3125 0.85 4590 1497.65:  2.87
| 225 76 1.94 277 2973 081 4460 1493.98° 2.89
| 225 78 193 2.76 2767 075 4271 1501.64: 2.89
225 - 80 196 275 2734 073 4232 267 4457 3327 1949 511 29.0] 1498.36
225 2 075 429 ' 1503.90
225 081 4474 1505.24
225 0.64  39.19 - - 1509.90 2.8
225 0.60  37.43 .
| 225 0.84 4565 6.31 47.66 2878 1725 4.55 4271 B
| 225 . . . 075 +2.87 i f L
225 9% 192 2.79 2641 072~ 4184 :
: 078  43.89 ;
073 42.10 6.93 47.14 - 2819 ;. 17.75 | 4.50 44.2 |
C 071 4165 f ; ‘ { 1505.34] 295
0.78 - 4396 ' . ; 1504.61° 295
0.76 ~ 43.12 i | I 1510.011 3.00
075 4275 f ! ‘ 1513.35. 299
072 4187 3.21 4527 3024 © 2128 . 542 | 234 | 1508.66: 299
0.69  40.88 » : | 1507.83. 3.01
. 076 . 43.13 ‘ ‘ | 1508.35. 3.0l
0.73 42.14 : ; - 1507.520 298
© 079 - 4406 ' { ! . 1516.51 3.02
070 4112 5.03 46.09 - 2855 2033 | 5.08 2961 151232 3.0l
0.69 4097 - ! , 1501.29; 2.99
070 4131 ! 1 i | 1505.96' 3.02
0.70 - 41.06 i '1 : L 1512.23. 3.03
0.69 - 40.74 : : , : £ 1505.96/ 3.0l
[ 071 ¢ 4161 420 43.99 ;3372 ! 18.10 | 5.06 30.0| 1 1506.58:  3.04
0.63 3879 ' i ! 1 1504.281 3.04
0.65 39,50 : 1 ) i 1 1489.61° 3.04
064 ¢ 38.87 i | i ' 1494.64] 3.03
0.66 - 3966 ° ! ! ] © 1506.38] 3.06




CORE SamEle Wet Bulk _ Grain Water  Void PorosuL % Grav. %,S,,?,"Qu %755_1&*;719_@!_» MGS  MGS r!cCarb VYp mMP
| __Interval Density Densntv Content Ra(lO Ry N e \phi) (microns) (m/s) Aﬁ@
N (cm) . (gleey (Q/&M e e e . cmA”2s)
_138 202 068 4032 414 W68 3103 649 TN 151052 306
> 140 2.02 066 3993 e L T T 131235 306
22i . HZ‘ o =Ve 2.02 1L S S L .;O 73 42.35 - T - T 1512, 98 3.06
225 M2 2 2 T — ‘
B iié‘ ) ?%)N - fmlg ' "8;5 - = S _1518.16° 3.04
22> 146 201 138 075 4291 N 151266 3.04
| 225 M8 199 275 2609 070 4 2764 6.32 151234 300
i) o 2 I
TR aég%‘“”g‘;‘f’*?rg(‘—’ D — L0
B 775&—1??1%‘;%““_:?_*_;]‘09 073 4232 T T T 143902 _2.95
2 . 2, 27. ‘ 232 . 1499.85. 2.96
225 156 1.98 2.78 2385 065  39.29 119872 296
225 158 203 276 M50 066 3977 376 4142 2629 2853 648 1.2 129646 3.04
225 160 201 2.77 2700 073 4221 149596 301 |
225 162 1.98 276 2703 073 4218 150627 298 |
225 164 197 2.80 3092 085 4583 151336 2.99
225° 166 193 2.76 3140 085 4587 T 152251, 2.94
225° 168 191 2.79 3080  0.84 4561 2.33 2937 33.80 3450 7.44 5.8 1505341 2.87
225 170.  1.93 2.76 2961 0.80  44.39 1509.90° 291
225 172 193 276 2788 075 4289 1486.59  2.87
225 174 1.96 2.80 2960 081 447 T 1486.10 291
225 176.  1.95 278 3171 086 4628 150103203
225 178 191 282 3323 091 4777 L57T 2459 3593 3791  7.73 47 150031 287
225 180° 1.90 2.75 862 077 4344 150865 2.87
225 182 194 278 2936 080 4432 T T 1504.83 2,92
225 184  1.94 274 2709 073 4203 T T 1495.95 291
225 186 1% 273 T T 149201 2,93
225 188 180 278 3978 107 5163 1946 4193 3976 993 40
225 190 177 275 4399 120 5447 1549.73 274
225 192 1.80 279 3881 103 5080 - ‘
225 194 187 272 3344089 47122 . 148532 278
225 196 1.88 274 3296 088 4694 147973 278
| 225 198 182 275 3814 103 50.73 0.92 1226 4573 41.09  8.18 34 1519.14 277
225 200 179 2.76 4095 110 5239 1551.79 278
2 202 183 275 3783 103 5064 . 155498 285
225 204 185 278 3502 094 4837 1536.07, 2.85
225 206 127 274 o ‘ ‘ 1520.86. 1.93
22 208.  1.07 274 4.83 1133 4497 ' 3887 801 | 3.9 153533 164
2 2100 175 276 ' ‘ 1546.69! 271
225 212 174 281 - j
| 227 0 169 273 5112 137 5784 0.4 2898 5258 1804 56 206 B
227 2174 2.75 4594 123 55.18 ,
27 4 Im 274 4703 126 5578 ‘
227 6 174 275 4612 124 5534 : =
227 8 174 2.75 4580 123 5519 ‘ j :
227! 100 173 2.75 47.09 126 5578 0.4 2555 5325 ° 208 | 6.07 14.91
227 12, 174 274 ' 4555 122 © 54.99 ! ; | | !
227] 14 1.69 2.75 5148 139 ' 5808 : ‘ | ; !
2271 6] 174 | 276 4555 ' 122 | 55.03 | | i ‘
227 18, 177 | 275 4289  1.15 : 5352 ‘ i i
227! 200 180 | 275 4024  1.08 5197 1.29 3349 44.16 ; 21.06 | 581 17.81 ‘
227 22 177 1 275 | 4304 116 ; 53.63 | i \
227| 24 176 2.75 44.16 L19 5430 é ; i .
27 260 174 2.76 4541 122 5494 = “ ,
227! 28, 178 275 4177 112 5284 ; ! |
227 300 178 275 4191 112 . 5287 .57 ' 4142 ' 3969 ' 1731 . 509 | 29.4
227, RS 2.74 44.82 120 ' 5464 ; ‘ : % i :
227! 34)  1.82 275 3824 102 ' 50.60 | ; = 1 1528.29: 278
227! 36 1.80 2.74 39.59 106 - 5150 | [ 1577.67] 2.84
227 38 178 . 275 41.26 © L1l | 5250 | J i ! [ 1579.941 282
227 401 1.84 274 | 3622 | 097 | 4928 | 193 | 40.54 | 3867 | 1886 . 54l 23.5 | 1572.25! 2.89
227 42, 177 | 215 43.05 | 116 | 53.63 | " ; ! | ! | 158575 2.80
227 44| 180 275 . 4009 ' 108 | 5184 ? : i | . 1571.32] 2.83
227 46| 1.83 2.75 3771 101 1 5036 | i ; ; 1'1560.297 2.85
2217 48] 181 275 ' 3912 | 1.05 | 5131 j } | 1576.39] 286
227] 500 180 | 276 T 3990 | 1.07 | 5179 0.68 | 37.15 1| 4205 | 20.11 | 5.87 17.1 i 1573.141 2.84




CORE_Sample Wet Bulk  Grain  Water  Void _Porosity % Grav. % Sand | @ Sit_%Clay MGS ~ MGS  “%Carb  Vp IMP
-Interval _Density Density Content Ratio (%) o tphi microns) T sy gk (kﬂ
_ _fem)  (glee) ce) (%) B e e T vcm“.’.s)
52 18l 276 3887 105 B 2.83
54 182 275 3865 104 286 |
.56 LL 276 3906105 ""1575',’18 286
58 4173 _ 156871 180
60 099 111 156710 281
=l 62 L 155752 285
64 157012 284
66 183 276 37511 157173 288
68 95_ 105 e TTTTUS6649 284
70 183 3809 103 “307&4__ 377 4578 3363 1681 467 39.3 _1569.70 287 |
72 L84 ,,’jl,w_f 3676099 4980 [566.69 2.88
™18 276 3838 104 5094 156991 286
76 181 277 3902 106 _ 5137 . 157314 285 |
78 180 277 4030 109 5207 157032283
227 80 185 276 3644 099 49.63 654 4469 3096 178 4.75 37.2 1568.92 290 |
27 82 184 2.77 3695 1.00  49.97 157438 2.90
227 84: 1.4 2.77 3731 101 5028 1575.21 290
27 86. 183 278 3750 101 5029 [588.70 291
27 88 191 276 o ) e
27 90 1.99 277 382 4257 3343 2048 525 363 156493 30
095 4861
397 092 4789 2885 1882 4.4 529
088  46.93 ) o
Cas3e T B o 1549.96  3.01
4690 T 155177 296
1144 1550.16'  3.02
497 142 4103 3736 20 438 48.0
2 ) 79 8 082 w98 1551.98  3.02
27 1120 Tt ) 2949 080 4435 1542.60  2.99
227 M4 192 T 283 3240 090 4735 1557.23 2.9
27 116 196 286 3035 085 4587 , ‘ 1569.27  3.08
227 g 1.97 2772713 073 4233 1594 341 2532 2464 462 40.71 1553.02 3.07
227 1200 203 277 2381 064 39.14 - 156110 3.16
227 122193 277 2972 080 4452 - ; 1581.06  3.06
227 124 1.95 2.80 2971081 4482 : 1543.84 301
227 126 1.96 2.82 2962082 4491 ‘ 153144 2.99
227 128 189 277 33 33.00 089 477 1162 2992 3022 2825 576 18.5° 1536.14 290
| 227 130 192 ~ 30.08~ 08 081 4468 . 155707 299
| 227 132 194 085 085 4607 B 1541.08 3.00
227 134 194 3114 086 46.24 e 1539.70  2.98
227 136 195 2.77 2894 078 4395 o 1555.87  3.03
27 138, 194 280 30.08 08  45.13 7.65 47 3011, 1525 443 464’ 1559.52° 3.03
227. 1401 1.94 2.82 3089 085 4598 ' . 1548.89 3.0
167! i 156 270 67.13 ' 181 6444 046 2992 4887 2074 . 5.70 19.21 1532720 240
167! 20170 272 5331 145 59.17 ) ‘ ‘ 1 1536.93: 2.61
167 4 173 2.71 56.59  1.53  60.52 i 1544.68 _ 2.67
167 6. L73 2.71 5262 143 5881 . 1543.33:  2.66
167° 8 176 271 49.01 133 5711 ‘ 154488 272
167 10. 175 272 4692 128 . 56.06 317 4017 3941 . 1725 . 481 | 35,61 155114 272
167 12 186 2.71 4630 126  55.69 ‘ , 154022 2.87
167: 14 1.83 2.72 43.08 .17 . 5393 ! i 1546.44 282
167: 16, 1.80 2.72 4983 135  57.50 i P 155114, 279
167 18 1.82 2.72 4171 113 s3.16 1551.34° 282
167 200 1.85 272 4226 115 5349 228 41.03  39.50 . 17.19 - 489 3370 [551.34  2.36
167 20 185 272 4L03 112 5277 | ! 155134 2.88
167 24 1.84 2.72 4044 110 5242 i - | 1560.21:  2.87
167, 26 185 272 3971 108 5193 i ; | 1555.46, 2.88
167! 28] 192 272 3812 104 . 5093 ! ; g j : 1566.39  3.01
167! 300 188 272 . 4061 - 110 5246 452 4761 | 3280 | 1507 | 4.44 | 46.1 _1568.001 295
167 32]  1.89 272 38.15 104 5091 . : ; j | _1562.99: 2.96
167 34l 191 2723920 107 © 5158 : ‘ i i E ! . 1365.98: 2.98
167, 36 1.87 2.73 3859  1.05 . 51.26 ) j - l ‘ | [ 1567.38° 2.94




CORE_Sample WetBulk Grain Water _ Void _ Porosity % Grav. % Sand % Silt_ % Clay | MGS ~ MGS  %Carb _vp  IMP
- Interval Density Density Content Ratio (%) S phD)_microns) T “tmis) (g
S (cm) (g/ec) (glee) (%)» ——— I e T cm”2s)
167 38 136 273 3871 106 5134 — 157060 293 |
| 167 40 185 274 4108 112 5293 389 4804 31i7 (590 440 x T 56878 200 ]
167 42 188 274 3987 109 5220 e 156357 296
67 M 189 273 39013 107 5l65 e ] 156837 296 |
167 W 188273 988 109 saup T e 156336 2.93
| 167 48 188 273 39.50 108 5190 o T ) T T TU566.05 295
7 S0 188 273 3903 106 5137 785 4456 3079 1680 4.3 464 155459 203
| 167 52 187 273 3959 108 5194 ~ B 1557.56. 292 |
167 54 189 273 3776 103 5076 __ 1563.73 2.96
| 167 56 189 273 3544 097 4917 156373 2.95 |
167 58 191 272 3662 1.00 4994 » 1561.92 2.99
167 60i  1.88 272 3760 102 5058 470 4893 2936 17.01 445 4538 155536 2.92
167 62 195 272 3719 101 5028 1558.12° 304
167 64 1.90 274 3804 104 SL04 1556.33 296
167° 66 191 272 3651 099 49.87 ‘ 1556.33_ 2.98
167 68: 191 273 3465 095 1863 1557.92 297
167} 70 191 273 3706101 5031 13.61 4325 2684 1629 387 684 1556.13. 297
167. 72 191 273 3598 098 4955 156249 2.99
| 167 74" 190 273 3804 104 5098 1559.30 296
167 76 1.93 274 3687 101 5023 156549 3.02
167 78 195 272 3489 095 4873 1557.51 304
| 167 80 195 274 3165 087 _ 4640 1593 4305 3380 1712 348 89.6 1559.10  3.04
167 82 197 274 3288 000 4739 - , 1562.08  3.07
167 84 195 2733010« . 4507 e 155414 3.03
167 86 199 273 2873 078 _ 4395 T 1558.69  3.10
167 88 195 2743247 089 47.08 1564.88 3.05
167 9 194 274 3121 086 46.12 1368 4322 2412 1898 381 703 1569.50  3.04
167 92 194 274 3190 087 4666 155332 3.0
167 94, 196 273 3586 098 49.46 ;,_,h,_ W 1674.10 3.28
167 96 196 274 3367 092 4794 1567.27 3.07
167 96 195 274 3303 090 47.49 B 1564.05  3.05
167 100. 202 276 3059 084 4579 3801 2789 1747 . 1663 196 257.0; 1578.62_ 3.19
167 102: 198 2.74 31.89 087 1664 v ; i i 1157373 3.12
167 104 202 275 2901 080 4436 ! ! 1567.27._ 3.6
167 106: 206 274 2496 068 4065 ; : i ; - 1568.88: 3.23
167 108 ; 5 i f 1 1719.16
167 T = 1 i : 1570.49




APPENDIX C.

All raw data from the Boca Raton study area.
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APPENDIX C.

Raw data from the Boca Raton study area.




Boca index

BRNED e
POROSITY,VOID RATIO,DENSITY e - i i
SAMPLE INITIAL___ FINAL _DENSTY DENSITY WATER VOID  POROSTY
WEIGHT WT.  wet g/ccdry g/ccCONT. % RATIO e ..n_
NS-01-1 10.8549 8.819  2.074  2.747 23.0854 0.634155 38.806313
(0-2)cm
NS-01-1 11.842 9.531 2.08 2.77 24.2459. 0.672217 40.199159
(2-4)cm ‘ f
NS-01-1 8.54, 6.75 2.13 2.8.26.5185: 0.742519 42.611801
(4-6)cm ’ i
NS-01-1 9.02  7.09 2.09 2.76' 27.2214 0.751312' 42.899942
6-8)cm
NS-01-1 10.3878 8.18 ~ 2.009  2.742 26.9902 0.740072 42.531108
(8-10)cm
NS-01-1 7.309 5.899  2.086 2.782 23.9024 0.664964 39.938625
(10-12)cm
NS-01-1 10.1034. 8.016  2.033 2.718 26.042: 0.707821 41.445865
[(12-14)cm
NS-01-1 10.185: 8.008 2.04  2.74 27.1853] 0.744787| 42.686414
(14-16)cm ‘ 1 %
NS-01-1 8.6601 6.921  2.033  2.675 25.1297 0.672219 40.199218
(16-18)cm ; ;
NS-01-3 10.736! 8.364] 2.000  2.74 28.3596| 0.775636, 43.682153
(0-2)cm J : j
! H |
: - . f
NS-01-3 9.44 7.38! 2.03;  2.73/27.9133| 0.762033| 43.247358
4-6)cm | ‘ 5 ;
NS-01-3 8.999! 6.68 1.99!  2.71 34.7156| 0.93975| 48.446977
6-8)cm : ‘ ' : : |
. ' A . ;
NS-01-3 8.486| 6.577 2.011  2.72]/29.0254| 0.790071| 44.136299
8-10)cm | 1 '
NS-01-3 9.199] 7.233| 1.99] 2.66] 27.181| 0.723558| 41.980471
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Boca index

(10-12)cm ——————
NS-01-3 10.033 g;ﬁiéjj;EZg§_§ji§EiiZ££iﬁ05f2£§§E§§Eﬁﬁéiésszoﬁ
12-14)cm —

NS-01-3 10117 7.872 2.01

(4-16)om S
- _
NS-2-1 13.3161_10.91  2.096  2.771 22.0753 0.611708 37.954007
4-6)cm

NS-02-1 11.1983 9.278  2.14  2.764 20.7039 0.572255 36.397066
(6-8)cm ‘ .

NS-02-1 10.09 8.3 217 2.77 21.5663 0.597386 37.397706

{(8-10)cm

(8-10)em - 0
NS e ————
NS-02-1 12.75 10.29 2,08 2.73 23.9067_0.652653 39.491232
(12-14)cm

NS-02-1  14.2742 11.66 2.081 _ 2.726 22.4013 0.610661 37 913675
(14-16)cm e

NS-02-1 14.15 11.25 _ 2.03  2.71 25.7778 0.698578 41.127218
(16-18)cm ] -

NS-02-2 12.8595_10.47  2.091__ 2.757 22.8646/ 0.630377' 38.664489
(0-2)cm : §

NS-02-2 12.123 9.972  2.087 2.717 21.5655 0.585935/ 36.945721
oo Yee 12,123 9.972  2.087 2.7 ‘, ‘

@4em

NS-02-2 12.3396' 10.12;  2.093, 2.69 21.9834| 0.591354| 37.160443
(4-6)cm f ; ; i i
NS-02-2 | 10.297§ 8.445] 2.108] 2.641' 21.9272 0.579099| 36.672734
(6-8)cm | : . . :
NS-02-2 | 10.9914] 9.003, 2.09! 2.762] 22.086/ 0.610015| 37.888759
(10-12)cm ¢ j | i :

\ : k ! I
NS-02-2 11.2247' 9.099. 2.06/ 2.726! 23.3619 0.636846] 38.906883
12-14)cm ’ : o § :
NS-02-2 | 11.513! 9.174]  2.043] 2.68| 25.496] 0.684397| 40.631564
14-16)cm | | : | =' J —
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Boca index

INS-03-1 ‘Tfmiﬁ:@iﬁé}@ii 9826 0.702049 41.247296
(2-4)cm -

NS03.1  13.8008 111 2.027 2,613 25.1345 0.656763 39641344

NS-03-1  11.453 9.263  2.071  2.695 23.6371 0.63702 35 913395
3.6371 _ 0.63702 38.913395

(6-8)cm -

—

NS-03-2 11.66  9.16 2.01 2.72 27.2926 0.742358! 42.606516
(2-4)cm '

NS-03-2 12.12 9.54. 2.03 2.74 27.044 0.741006 42.561954
(4-6)cm

NS-04-1  13.3028 10.96  2.124  2.77 21.3471 0.591315 37.158906
(0-2)em

NS-04-1 . 9.92 807 214 2.73 22.9244 0625836 38.493198
(2-4)cm . ‘
NS-04-1 1084 875 212 2.75 23.8857 0656857 39.644766]
1(4-6)cm
NS-04-1 13.53 10.98 2.1 2.73  23.224 0.634016 38.801104
(6-8)cm
NS-04-1 13.08_10.54  2.06  2.73 24.0987 0.657894 39682503
(8-10)cm
NS-04-1 13.6_10.99°  2.08  2.73 23.7489 0.648344 39.33305
(10-12)cm ' ; i
NS-04-1 _ 1229, 10 212 272 o229 0.62288] 38.38115
12-14)cm ' f ; : f |

i i : 4
NS-04-2 _9.8972] 8.111  2.096; 2.759] 22.025 0.607668' 37.798122
(2-4)cm | : | | \ |
NS-04-2 . 9.347' 7.7 2141 2.831 21.3896| 0.60554, 37.715654
(4-6)cm ' ~ f | | !
NS-04-2 | 10.1316. 8.374. 2.138, _2.813| 20.9844] 0.590292] 37.118479
(6-8)cm i ‘ , 5 f |




Boca index

NS-04-2 10.1822 8.327 2.079  2.735 22.2735 0.609179 37.856513
(8-10)cm — )
INS-04-2  12.0672 10.57  2.075  2.755 22.6607_0.624303 38.435119
(12-14)em e S
NS-05-2 10.3175 8.545 2.149 2.806 20.7445 0.582002 36.79254
2-4)cm
NS-05-2 13.5732 11.07_ 2.092  2.736 22.5981' 0.618283 38.206117
(4-6)cm ‘
NS-05-2 11.1932 9.166  2.103.  2.752 22.1218 0.608793 37.841608
(6-8)cm
NS-05-2 9.6686° 7.947 2.119 2.776 21.662 0.601337 37.552177
(8-10)cm
NS-05-2 14.1214 11.66 _ 2.116  2.746 21.142 0.580559 36.731241
(12-14)cm
NS-05-2 13.6734 11.15  2.095 2.744 22.5841 0.619708 38.260482
14-18)cm B
NS-5-3 10.498 8.684 2.1872  2.748 20.889 0.574029 36.468788
(0-2)cm ] ‘
NS-5-3 12.994. 10.79  2.163: 2.745 20.3928| 0.559784 35.888545
2-4)cm . :
- INS-5-3 12545 10.21  2.116 . 2.728 22.8577-0.623558 38.406886
(4-6)cm ; i
NS-5-3 10.539 8.757 2.199  2.768 20.3494 0.563272 36.03162
Q : : ‘ 1 |
NS-5-3 | 11.553] 9.673, 2.195. 2.753 19.4355 0.53506) 34.855987
(8-10)cm ! i | ,
NS-5-3 12.5' 10.38] 2.162. 2.74 20.4471! 0.560251| 35.907729
(10-12)cm ? 1
NS-5-3 11.558; 9.611. 2.177!  2.78 20.258| 0.563173| 36.027573
(12-14)cm | 5 ; ; }
: : % i j 1
NS-5-3 13.105! 10.83! 2.1231 2.742! 20.9841| 0.575385| 36.523437




’ Boca index

a4-18em 0
NS-5-3 11.62 9.649 2.179  2.754 20.427 0.562559 36.002425
(16-18)cm — ———
NS63 _ 9.92 832 222  2.77 19.0308 0.532692 34.755332
(18-20)cm. S ——
NS-06-1 10.51 8.27 2.05 2.79 27.0859 0.755695 43.042508
(2-4)cm : '
NS-06-1 8.37 6.35 2.02 2.78 31.811 0.884346 46.931203
(4-6)cm
NS-06-1 , 7.67° 5.71 2 2.83 34.3257 0.971419- 49.275105
1(6-8)cm :
NS-06-1 8.19 6.12 1.96 2.8 33.8235 0.947059 48.640483
(8-10)cm
NS-06-1 9.55 6.77  1.89 2.8 41.0635 1.149778 53.483578
(12-14)cm -
NS-06-1 1046 7.5  1.88 2.79 39.4667 1.10112, 52.406336
14-16)cm
NS-06-2 ‘ 9.54. 7.33 2 2.76 30.1501! 0.832142‘l 45.419074
(O'Z)Cm : l
NS-06-2 9.23 6.96 1.98 2.78 32.6149 0.906695 47.553238
(2-4)cm
1
NS-06-2 11.39- 8.87 2 2.73 28.4104; 0.77SGOBi 43.681109
(4-6)cm i
NS-06-2 I’ 13% 10.18: 2.02: .'2.74:i 27.7014? 0.759018! 43.150088
(8-10)cm i 1 ‘ : : s
NS-06-2 i 11.32. 8.85; 2.03 2.74! 27.9096! 0.764723| 43.333888
(10-12)cm : ' 3 | i
NS-06-2 v 9.75. 7.69: 2.08! 2-77f 26.788; 0.7420293 42.595661
(12-14)cm : ' 5 |
| : : :
! | i i
NS-06-2 E 10.87] 8.39! 2.03| 2.77! 29.559| 0.818784| 45.018218
(16-18)cm | | : 5 J
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Boca index

NS-07-1 | 58393 7.134 _ 2.07  2.729 33.0091 0.652475 36 484533
2-4)cm e - T
NS-07-1 _ 13.9454 11.29 2.071 2.724 23.4959 0.640027 39.02 5407
(4-6)em I )

NS-07-1 11.7106 9.374  2.062  2.717 24.9277 0.677286 40.379886]
(6-8)cm :

NS-07-1 10.4712 8.405:  2.071 _ 2.767 24.5815 0.68017 40.482221
(8-10)cm : N
NS-07-1 12.1879 9.667  2.019° 2.716 26.0813 0.708368 41.464596
(12-14)cm

NS-07-1 11.9891 9.659 2.08  2.761  24.13 0.66623 39.984291
(14-16)cn1 ____________ L o
NS-07-1 9.37 7.3 213 2.77 28.3562! 0.785466 43.992205
(16-18)cm .

NS-07-1 19.9052 7.996  2.066. 2.833 23.8831. 0.676609 40.35581
(18-20)cm 5 ‘

NS-07-2  8.45 6.83 2.14.  2.77 23.7189) 0.657013/ 39.65045

(0-2)cm f j

NS-07-2 12 9.58 2.06 2.74 25261 0.69215 40.903595

(2-4)cm ‘

NS-07-2 1 9.52 7.6 2.09,  2.75:25.0986| 0.69021: 40.835763
4-6)cm ‘ ‘ i

NS-07-2 7.85 6.26 2.12]  2.78025.3994| 0.706102 41.386865
6-8)cm ; ‘ ? ; ‘ f g

NS-07-2 T 10.66) 8.58 2.1 2.73] 24.2424 0.661818| 39.824945

(8-10)cm : ‘ ; . ;

NS-07-2 8.79. 7.03 2.08.  2.73]25.0356/ 0.683471 40.598912
(10-12)cm 1 :

NS-07-2 | 8.76! 6.99] 2.07i 2.78/ 25.3219| 0.703948| 41.31278
12-14)cm | ‘ : | ,




Boca index

NS-07-2 8.1 _6.38 209 28 26.9502 0.754859 43.015363
(14-16)cm o - s TR
NS-07-2 7.44 6.05 216  2.81 22.975 2 0.645603 39.232013
(16-18)em - i} T
NS-07-2 8.36  6.81 216  2.79 22.7606 0.635022 38.838744
(18-20)cm S
NS-07-2 10.38 8.23  2.06_ 2.73 26.1239. 0.713183. 41.629136
(20-22)cm
angie 1 13.35 11.16.  2.21  2.78 19.6237 0.545538 35097596
(14-16)cm
angie 1 13.91 1177  2.25  2.79 18.1818  0.507273 33.655006
16-18)cm
angige 1 13.86 11.41 216 2.74 21.4724_0.588344 37.041329
18-20)cm | B
angie 1 13.14_10.71 213 2.76 22.6891 0.626218 38.507648
(20-22)cm |
angie 7 13.73 104 1.94  2.69 32.0192 0.861317 46.274609
0-2)cm ' :
langie 7 14.37; 11.02  1.94.  2.67 30.3993| 0.811661| 44.802024
2'4)Cm : i
angie 7 13.17. 10.14 1.96°  2.72 29.8817' 0.812781 44.83614
(4-6)cm : ‘ f
angie 7 10.92° 842/  1.99| 2.69!29.6912] 0.798694] 44.404094
(6-8)cm : : | : 1

| | | |
angie 7 | 13.14] 10.1i  1.97'  2.69] 30.099 0.809663 44.741104
(8'10)Cm ! ! ' ' j ;
angie 7 1344 10.35_  1.94]  2.67 29.8551  0.79713] 44.355736
10-12)cm : ' |
angie 7 _ 12.99. 9.93  1.94] _ 2.68 30.8157] 0.825861] 45.231319
(12-14)cm | | i

r 1 | |

angie 7 12.05{ 9.25/  1.96]  2.73] 30.2703] 0.826378| 45.246833
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Boca index

(14-16)em

ange7 1259 987 1.99 2.7 27,5583 0.744073 42.662949
(16-18)cm e

angie7  11.96 9.53  2.05 __2.71 25.4984 0.691007 40.863651]
(18-20)cm

angie 7 13.05 10.28 2 2.69 26.9455 0.724835 42.023427
20-22)cm
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Cruise: Suncoaster
lat: 26-19.57 N

Station: NSO1-1
long: 80-03.62 W

calc for: 27.0 deg C  36.0 o/oo

ref core: 25.5 deg C 79.88 delta-t

date: 9 Nov 94

depth: 22 m

smp core: 36.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC)

-1.0 1536.0
0.0 1542.2
1.0 1544.9
2.0 1568.7
3.0 1549.6
4.0 1642.1
5.0 1637.2
6.0 1646.0
7.0 1659.9
8.0 1658.5
9.0 1655.9
10.0 1652.3
11.0 1672.2
12.0 1681.8
13.0 1683.7
14.0 1689.7
15.0 1683.7
16.0 1696.8
17.0 1706.2

VPRATIO  ALPHA(dB/m)

0.998
1.002
1.004
1.019
1.007
1.067
1.063
1.069
1.078
1.077
1.076
1.073
1.086
1.092
1.094
1.098
1.094
1.102
1.108

21.9
146.6
448.5
613.2
589.9
589.9
558.2
491.2
484.2
506.3
552.5

597.2

482.6

413.6

415.7

409.7

343.4

3434

325.6

220m 400 kHz
393.8H 0.001 V/D

0.055
0.367
1.121
1.533
1.475
1.475
1.396
1.228
1.211
1.266
1.381
1.493
1.207
1.034
1.039
1.024
0.858
0.858
0.814

k




Cruise: Suncoaster  Station: NSO[-2 date: 9 Nov 94
lat: 26 19.57 N long: 80 03.62 W depth: 22 m

calc for: 27.0 deg C  36.0 o/oo 220m 400 kHz
ref core: 25.5deg C 79.88 delta-t  393.8H 1.000 V/D
smp core: 36.0 o/oo 6.1 cm thickness

Depth (cm) Vp(m/SEC)  Vp RATIO ALPHA(dB/m) k

-1.0 1536.8 0.998 981.4 2.453
0.0 1540.6 1.001 1043.1 2.608
1.0 1553.6 1.009 1381.4 3.453
2.0 1577.6 1.025 1506.6 3.767
3.0 1576.0 1.024 1477.2 3.693
4.0 1536.4 0.998 1584.2 3.961
11.0 1628.1 1.058 1611.2 4.028
13.0 1677.2 1.089 1523.2 3.808



Cruise: Suncoaster ~ Station: NSO1-3 date: 9 Nov 94
lat: 26 19.57 N long: 80 03.62 W depth: 22 m

calc for: 27.0 deg C  36.0 o/00 220m 400 kHz
ref core: 25.0 deg C  79.88 delta-t  387.5 H 0.001 v/D
smp core: 36.0 0/00 6.1 cm thickness

Depth (cm) Vp(/SEC) Vp RATIO ALPHA(dB/m) k

-1.0 1538.3 0.999 -2.3 -0.006

0.0 15445 1.003 81.4 0.204

1.0 1675.2 1.088 225.2 0.563
2.0 1689.5 1.097 204.5 0.511
3.0 1703.2 1.106 255.6 0.639
4.0 1707.5 1.109 300.7 0.752
5.0 1714.2 1.113 319.0 0.797
6.0 1712.2 1.112 271.7 0.679
7.0 1711.3 1.112 241.1 0.603
8.0 1711.8 L.112 2224 0.556
9.0 1710.3 L.111 209.4 0.523
10.0 1710.3 1.111 209.4 0.523
11.0 1703.7 1.107 204.5 0.511
12.0 1703.2 1.106 199.7 0.499
13.0 1703.7 1.107 204.5 0.511
14.0 1704.1 1.107 199.7 0.499
15.0 1702.2 1.106 197.4 0.493
16.0 1697.5 1.103 202.1 0.505
17.0 1691.4 1.099 252.8 0.632




Cruise: Suncoaster
lat: 26 19.57 N

Station: NS0Q1-4
long: 80 03.62 W

calc for: 27.0 deg C  36.0 o/oo

ref core: 25.0 deg C  79.89 delta-t

date: 9 Nov 94
depth: 22 m

220m 400 kHz

393.8H 0.001 V/D

smp core: 36.0 0/0o0 6.0 cm thickness

Depth (cm) Vp(m/SEC)

1538.5
1543.2
1671.1

1693.2
1698.0
1701.4
1699.9
1701.3

1696.5

1694.6
1686.1

1692.2
1705.7
1707.1
1711.5
1450.9
1703.2
1694.6
1694.6
1691.8

0.999
1.002
1.085
1.100
1.103
1.105
1.104
1.105
1.102
1.101

1.095

1.099
1.108
1.109
1.112
0.942
1.106
1.101
1.101

1.099 -

0.0
73.1
317.6
237.3
209.8
220.0
245.8
239.7
228.1
228.1
2427
263.1
240.9
214.8
2174
1862.0
411.7
672.6
588.5
-598.8

VpRATIO  ALPHA(dB/m)

0.000
0.183
0.794
0.593
0.525
0.550
0.614
0.599
0.570
0.570
0.607
0.658
0.602
0.537
0.543
4.655
1.029
1.682
1.471
1.497

k



Cruise: Suncoaster  Station: NS02-1
lat: 26-19.63 N long: 80-03.82 W

calc for: 27.0 deg C  36.0 0/00
ref core: 24.5 deg C  79.93 delta-t

smp core: 36.0 o/00 6.1 cm thickness

Depth (cm) Vp(m/SEC)

1536.7
1646.2
1752.2
1756.2
1763.3
1771.5
1764.8
1768.4
1774.5
1775.6
1777.1
1777.6
1771.5
1772.0
1772.5
1770.4
1765.8
1749.7
1741.2
1738.3
1739.2
1735.8
1747.2

ORHAINN R W —O
Soococoocoooo

[\)(\)n——-;—-r—‘v—-s—a)—np—-r—ar—-r—a
OV XIXNANRLWN— O,
OCOOCOOOoOOOOCOOO

VpRATIO  ALPHA(dB/m)

0.998
1.069
1.138
1.141
1.145
1.151
1.146
1.149
1.153
1.153
1.154
1.155
1.151
1.151
1.151
1.150
1.147
1.137
1.131
1.129
1.130
1.128
1.135

date: 10 Nov 94
depth: 17.5m

17.5m 400 kHz
38i.2H 0.001 V/D

-4.6

125.6
145.2
145.2
186.2
125.6
120.1
134.3
126.6
129.9
135.8
138.9
137.3
146.8
143.6
145.2
143.6
129.9
127.0
121.4
160.6
184.0
204.6

k

-0.011
0.314
0.363
0.363
0.465
0.314
0.300
0.336
0.316
0.325
0.340
0.347
0.343
0.367
0.359
0.363
0.359
0.325
0.318
0.304
0.401
0.460
0.511



Cruise: Suncoaster
lat: 26 19.63 N

Station: NS02-2
long: 80 03.82 W

calc for: 27.0 deg C  36.0 o/00

ref core: 24.5 deg C  79.91 delta-t

date: 10 Nov 94
depth: 17.5 m

17.5m 400 kHz

387.5H 0.001 V/D

smp core: 36.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC)

-1.0
0.0

1090 NN B w1 —
(e}

mO0o0o0o0o0oOoo

—_
o

1535.9
1756.7
1735.3
1745.2
1758.2
1751.2
1762.3
1760.3
1761.8
1761.3
1765.8
1765.3
1763.3
1759.8
1757.7
1763.3
1752.7
1757.7
1762.3
1753.7
1756.2

0.998
1.141
1.127
1.134
1.142
1.138
1.145
1.143
1.144
1.144
1.147
1.147
1.145
1.143
1.142
1.145
1.139
1.142
1.145
1.139
1.141

1.2
289.8
141.2
139.7
147.5
202.1
199.7
166.5
176.1
184.2
182.2

152.5
138.1
164.7
168.4
182.2
209.4
180.1
174.1
159.3
157.6

VPpRATIO  ALPHA(dB/m)

0.003
0.724
0.353
0.349
0.369
0.505
0.499
0416
0.440
0.461
0.455

0.381
0.345
0.412
0.421
0.455
0.523
0.450
0.435
0.398
0.394

k




Cruise: Suncoaster ~ Station: NS02-3 date: 10 Nov 94
lat: 26 19.63 N long: 80 03.82 W depth: 17.5 m

calc for: 27.0 deg C  36.0 o/oo 17.5m 400 kHz

ref core: 25.0deg C 79.91 delta-t  368.8 H 0.001 V/D

smp core: 36.0 0/o0 6.1 cm thickness

Depth (cm) Vp(m/SEC) ~ VpRATIO  ALPHA(dB/m)

-1.0 1535.3 0.997 -11.6
0.0 1760.2 1.143 192.7
1.0 1745.2 1.134 125.1
2.0 1755.7 1.140 116.7
3.0 1754.2 1.139 93.9
4.0 1752.2 1.138 96.6
5.0 1755.7 1.140 122.3
6.0 1750.7 1.137 140.5
7.0 1748.2 1.136 167.1
8.0 1738.7 1.129 188.1
9.0 1730.8 1.124 229.8
10.0 1720.1 1.117 402.2
11.0 1730.4 1.124 493.0
12.0 1719.7 1.117 417.2
13.0 1698.2 1.103 444.6
14.0 1695.8 1.102 496.9

-0.029
0.482
0.313
0.292

0.235

0.241
0.306
0.351
0.418
0.470
0.574

1.005
1.233
1.043
1.111
1.242

k




Cruise: Suncoaster  Station: NS03-1 date: 10 Nov 94
lat: 26-19.72 N long: 80-03.03 W depth: 20 m

calc for: 27.6 deg C  36.0 o/oo 200 m 400 kHz

ref core: 24.5deg C 79.91 delta-t 393.8H 0.001 V/D
smp core: 36.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC) VpRATIO  ALPHA(dB/m) k

-1.0 1537.2 0.998 0.0 0.000

0.0 1643.2 1.066 186.5 0.466
1.0 1746.7 1.134 308.9 0.772
2.0 1739.8 1.129 148.2 0.371
3.0 1736.3 1.127 143.5 0.359
4.0 1732.4 1.124 141.9 0.355
5.0 1735.8 1.127 141.9 0.355
6.0 1737.3 1.128 140.4 0.351
7.0 1736.3 1.127 143.5 0.359
8.0 1743.8 1.132 141.9 0.355
9.0 1746.2 1.133 145.0 0.363
10.0 1746.2 1.133 153.1 0.383
11.0 1740.3 1.129 170.7 0.427
12.0 1732.9 1.125 184.4 0.461
13.0 1726.1 1.120 219.3 0.548
14.0 1717.8 1.115 233.2 0.583




Cruise: Suncoaster ~ Station: NS03-2 date: 10 Nov 94
lat: 26 19.72 N long: 80 03.03 W depth: 20 m

calc for: 27.6 deg C  36.0 o/oo 200m 400 kHz
ref core: 24.5deg C 7991 delta-t  400.0H 0.001 V/D
smp core: 36.0 o/oo 6.1 cm thickness

Depth (cm) Vp(m/SEC) ~ VpRATIO  ALPHA(dB/m)

-1.0 1538.0 0.998 2.2 0.006
0.0 1758.3 1.141 398.4 0.996
1.0 1723.6 1.119 172.9 0.432
2.0 1727.0 1.121 184.6 0.462
3.0 1727.5 1.121 197.4 0.493
4.0 1716.9 1.114 193.0 0.483
5.0 1729.5 1.122 199.6 0.499
6.0 1735.4 1.126 186.7 0.467
7.0 1737.3 1.128 171.1 0.428

8.0 1737.8 1.128 163.9 0.410
9.0 1734.9 1.126 162.1 0.405
10.0 1726.6 1.121 158.7 0.397

11.0 1724.6 1.119 171.1 0.428
12.0 17354 1.126 171.1 0.423
13.0 1743.3 1.131 150.4 0.376
14.0 1741.3 1.130 162.1 0.405

k



Cruise: Suncoaster  Station: NS03-3 date: 10 Nov 94
lat: 26 19.72 N long: 80 03.03 W depth: 20 m

calc for: 27.6 deg C 36.0 o/oo 200 m 400 kHz

ref core: 24.5deg C 79.93 delta-t  400.0H 0.001 V/D
smp core: 36.0 o/oo0 6.1 cm thickness

Depth (cm) Vp(m/SEC)  Vp RATIO ALPHA(dB/m)

-1.0 1540.7 1.000 0.0 0.000

0.0 1549.7 1.006 110.3 0.276
1.0 1720.7 1.117 252.0 0.630
2.0 1726.1 1.120 162.1 0.405
3.0 1732.9 1.125 162.1 0.405
4.0 1733.4 1.125 172.9 0.432
5.0 1724.1 1.119 178.7 0.447
6.0 1726.6 1.121 195.2 0.488
7.0 1730.5 1.123 197.4 0.493
8.0 1727.0 1.121 195.2 0.488
9.0 1727.0 1.121 201.9 0.505
10.0 1727.0 1.121 213.9 0.535
11.0 1722.7 1.118 2414 0.603
12.0 1714.5 1.113 268.6 0.672
13.0 1704.5 1.106 282.5 0.706

14.0 1700.7 1.104 253.4 0.633
15.0 1697.4 1.102 227.0 0.567
16.0 1698.8 1.103 229.7 0.574
17.0 1700.7 1.104 257.4 0.643
18.0 1701.1 1.104 271.6 0.679
19.0 1704.0 1.106 240.7 0.602
20.0 1700.2 1.103 273.1 0.683
21.0 1692.2 1.098 290.8 0.727

k

10



Cruise: Suncoaster  Station: NS03-4 date: 10 Nov 94
lat: 26 19.72 N long: 80 03.03 W depth: 17 m

calc for: 27.6 deg C  36.0 0/00 17.0m 400 kHz
ref core: 24.0deg C 79.95 delta-t  393.8H 0.001 V/D
smp core: 36.0 o/0o0 6.1 cm thickness

Depth (cm) Vp(m/SEC)  Vp RATIO ALPHA(dB/m)

0 1539.5 0.999 0.0 0.000

0 1550.4 1.006 153.1 0.383
0 1550.4 1.006 153.1 0.383
0 1708.5 1.109 2142 0.535
0 1727.2 1.121 151.4 0.379
0 1726.7 1.121 156.4 0.391
0 1731.1 1.124 178.4 0.446
5.0 1735.1 1.126 206.7 0.517
6.0 1724.3 1.119 190.8 0.477
7.0 1732.6 1.125 182.4 0.456
8.0 1735.1 1.126 186.5 0.466
9.0 1737.5 1.128 188.6 0.472
10.0 1735.1 1.126 197.4 0.493
11.0 1736.0 1.127 222.0 0.555
12.0 1740.0 1.129 2220 0.555
13.0 1729.7 1.123 216.7 0.542
14.0 1730.2 1.123 2247 0.562
15.0 1733.6 1.125 230.3 0.576
16.0 1734.1 1.125 227.5 0.569
17.0 1734.1 1.125 211.7 0.529
18.0 1733.6 1.125 204.3 0.511
19.0 1733.6 1.125 239.1 0.598
20.0 1726.7 1.121 258.6 0.646
21.0 1727.2 1.121 3525 0.881

k

11




Cruise: Suncoaster  Station: NS04-1 date: 10 Nov 94
lat: 26-19.73 N long: 80-03.86 W depth: 17 m

calc for: 27.0 aeg C  36.0 o/oo 17.0m 400 kHz
refcore: 23.5deg C 79.97 delta-t  400.0H 0.001 V/D
smp core: 36.0 o/oo 6.1 cm thickness

Depth (cm) Vp(m/SEC) ~ VpRATIO  ALPHA(dB/m)

-1.0 1538.5 0.999 22 0.006
0.0 1545.9 1.004 107.9 0.270
1.0 1703.0 1.106 284.1 0.710

2.0 1759.2 1.143 113.9 0.285
3.0 1757.2 1.141 110.3 0.276
4.0 1757.7 1.142 122.9 0.307
5.0 1762.7 1.145 135.3 0.338
6.0 1764.2 1.146 158.7 0.397
7.0 1760.2 1.143 136.7 0.342
8.0 1764.2 1.146 148.8 0.372
9.0 1763.7 1.146 135.3 0.338
10.0 1760.7 1.144 153.7 0.384
11.0 1758.7 1.142 163.9 0.410
12. 1757.2 1.141 180.6 0.452
13.0 1763.7 1.146 190.9 0.477
14. 1752.1 1.138 2325 0.581

k

12



Cruise: Suncoaster ~ Station: NS04-2 date: 10 Nov 94
lat: 26 19.73 N long: 80 03.86 W depth: 17 m

calc for: 27.0 deg C  36.0 o/oo 170 m 400 kHz
ref core: 24.0 deg C 79.96 delta-t  387.5H 0.001 V/D
smp core: 36.0 o/0oo 6.1 cm thickness

Depth (cm) Vp(m/SEC)  VpRATIO  ALPHA(dB/m)

-1.0 1538.2 0.999 0.C 0.000
0.0 1542.4 1.002 36.4 0.091
1.0 1753.4 1.139 127.9 0.320
2.0 1754.9 1.140 114.5 0.286

3.0 1755.4 1.140 113.2 0.283
4.0 1760.0 1.143 135.1 0.338
5.0 1765.0 1.147 138.1 0.345
6.0 1763.0 1.145 144.3 0.361
7.0 1767.1 1.148 161.1 0.403
8.0 1764.5 1.146 170.3 0.426
9.0 1760.5 1.144 170.3 0.426
10.0 1759.0 1.143 168.4 0.421
11.0 1763.0 1.145 182.2 0.455
12.0 1757.9 1.142 162.9 0.407
13.0 1750.9 1.137 164.7 0.412

14.0 1765.0 1.147 182.2 0.455
15.0 1764.0 1.146 162.9 0.407
16.0 1765.0 1.147 159.3 0.398
17.0 1757.4 1.142 186.3 0.466

13




Cruise: Suncoaster  Station: NS04-3 date: 10 Nov 94
lat: 26 19.73 N long: 80 03.86 W depth: 17 m

calc for: 27.0 deg C  36.0 o/o0 170 m 400 kHz
ref core: 24.0deg C 79.95 delta-t  400.0H 0.001 V/D
smp core: 36.0 0/0o 6.1 cm thickness

Depth (cm) Vp(m/SEC)  Vp RATIO ALPHA(dB/m)

-1.0 1538.9 1.000 22 0.006

0.0 1763.5 1.146 201.9 0.505
1.0 1747.9 1.135 132.4 0.331
2.0 1752.9 1.139 139.7 0.349
3.0 1763.5 1.146 145.7 0.364
4.0 1766.1 1.147 132.4 0.331
5.0 1763.0 1.145 128.3 0.321
6.0 1764.0 1.146 135.3 0.338
7.0 1761.0 1.144 167.4 0.419
8.0 1774.8 1.153 152.1 0.380
9.0 1773.7 1.152 145.7 0.364
10.0 1771.2 1.151 160.4 0.401
11.0 1751.9 1.138 184.6 0.462
12.0 1750.4 1.137 229.7 0.574

k

14



Cruise: Suncoaster  Station: NS04-4 date: 10 Noc 94
lat: 26 19.73 N long: 80 03.86 W depth: 17 m

calc for: 27.0 deg C  36.0 o/oo 17.0m 400 kHz
ref core: 24.0deg C  79.95 delta-t 3812 H 0.001 V/D
smp core: 36.0 o/00 6.1 cm thickness

Depth (cm) Vp(m/SEC) VPRATIO  ALPHA(dB/m)

-1.0 1539.7 1.000 -4.6 -0.011
0.0 1650.9 1.072 124.2 0.310
1.0 1752.4 1.138 110.9 0.277
2.0 1762.5 1.145 110.9 0.277
3.0 1768.1 1.149 131.4 0.328
4.0 1769.6 1.150 140.4 0.351
5.0 1769.1 1.149 135.8 0.340
6.0 1767.6 1.148 140.4 0.351
7.0 1762.0 1.145 145.6 0.359
8.0 1762.0 1.145 162.4 0.406
9.0 1761.0 1.144 197 4 0.494
10.0 1747.9 1.135 207.1 0.518
11.0 1754.4 1.140 202.1 0.505
12.0 -1742.5 1.132 237.6 0.594

k

15




Cruise: Suncoaster  Station: NS05-1 date: 11 Nov 94
lat: 26 19.5 N long: 80 03.9 W depth: 15 m

calc for: 27.0 deg C  36.0 o/oo 150m 400 kHz
ref core: 23.0deg C 79.87 delta-t  412.5H 0.001 V/D
smp core: 36.0 o/oo 6.1 cm thickness

Depth (cm) Vp(m/SEC) VpRATIO  ALPHA(dB/m)

-1.0 1537.1 0.998 2.2 0.005
0.0 1644.6 1.068 173.6 0.434
1.0 1743.2 1.132 191.1 0.478
2.0 1752.2 1.138 156.4 0.391
3.0 1765.3 1.147 131.3 0.328
4.0 1770.9 1.150 115.9 0.290
5.0 1772.4 1.151 114.7 0.287
6.0 1765.8 1.147 158.1 0.395
7.0 1759.7 1.143 170.0 0.425
8.0 1754.7 1.140 187.0 0.467
9.0 1754.2 1.140 195.3 0.488
10.0 1752.2 1.138 193.1 0.483
11.0 1744.7 1.133 195.3 0.488
12.0 1742.2 1.132 215.8 0.559
13.0 1745.2 1.134 288.5 0.721
14.0 1754.7 1.140 353.8 0.885
15.0 1751.2 1.138 256.4 0.641
16.0 1751.7 1.138 2134 0.533
17.0 17447 1.133 2513 0.628
-18.0 1755.7 1.140 - 226.0 0.565

16



Cruise: Suncoaster  Station: NS05-2 date: 11 Nov 94
lat: 26 19.5 N long: 80 03.91 W depth: 15 m

calc for: 27.0 deg C 36.0 o/oo 15.0m 400 kHz
ref core: 23.0deg C 79.87 delta-t  400.0H 0.001 V/D
smp core: 36.0 o/oo0 6.1 cm thickness

Depth (cm) Vp(m/SEC) VpRATIO  ALPHA(dB/m) k

-1.0 1535.9 0.998 0.0 0.000
0.0 1763.3 1.145 184.6 0.462
1.0 1748.2 1.136 128.3 0.321
2.0 1758.7 1.142 119.3 0.298
3.0 1765.3 1.147 132.4 0.331
4.0 1767.3 1.148 132.4 0.331
5.0 1765.3 1.147 141.2 0.353
6.0 1764.8 1.146 147.3 0.368
7.0 1760.2 1.143 145.7 0.364
8.0 1766.8 1.148 153.7 0.384
9.0 1764.8 1.146 158.7 0.397

10.0 1759.7 1.143 169.2 0.423
11.0 1761.7 1.144 193.0 0.483
12.0 1767.8 1.148 195.2 0.488
13.0 1763.8 1.146 197.4 0.493
14.0 1760.7 1.144 219.0 0.547
15.0 1749.7 1.137 239.5 0.599
16.0 1747.2 1.135 309.1 0.773
17.0 1751.7 1.138 282.5 0.706




Cruise: Suncoaster ~ Station: NSG5-3 date: 11 Nov 94
lat: 26 19.5 N long: 80 03.91 W depth: 15 m

calc for: 27.0 deg C  36.0 o/oo 150 m 400 kHz
ref core: 23.0deg C 79.90 delta-t  406.2H 0.001 V/D
smp core: 36.0 o/oo 6.1 cm thickness

Depth (cm) Vp(m/SEC) VpRATIO  ALPHA(dB/m)

-1.0 1536.7 0.998 4.5 0.011

0.0 1762.8 1.145 216.1 0.540
1.0 1733.4 1.126 162.6 0.406
2.0 1750.2 1.137 211.2 0.528
3.0 1764.3 1.146 180.9 0.452
4.0 1774.0 1.152 166.1 0.415
5.0 1766.8 1.148 180.9 0.452
6.0 1758.7 1.142 253.0 0.632
7.0 1762.8 1.145 2359 0.590
8.0 1761.2 1.144 223.8 0.559
9.0 1762.8 1.145 211.2 0.528
10.0 1770.4 1.150 231.9 0.580
11.0 1778.6 1.155 211.2 0.528
12.0 1769.9 1.150 213.6 0.534
13.0 1768.9 1.149 191.0 0.477
14.0 1767.3 1.148 186.8 0.467

15.0 1766.8 1.148 193.1 0.483
16.0 1760.7 1.144 218.6 0.547
17.0 1751.2 1.138 229.2 0.573
18.0 1748.7 1.136 213.6 0.534
19.0 1744.2 1.133 216.1 0.540

20.0 1733.4 1.126 263.7 0.659

k

18



Cruise: Suncoaster ~ Station: NS05-4 date: 11 Nov 94
lat: 28 19.5 N long: 800391 W depth: 15 m

calc for: 27.0 deg C  36.0 o/oo 150m 400 kHz
ref core: 22.8 deg C 79.90 delta-t  406.2 H 0.001 V/D
smp core: 36.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC) Vp RATIO ALPHA(dB/m)

-1.0 1535.9 0.998 0.0 0.000
0.0 1761.6 1.144 188.9 0.472

1.0 1745.6 1.134 144.9 0.362
2.0 1753.1 1.139 136.1 0.340
3.0 1761.6 1.144 123.8 0.309
4.0 1767.7 1.148 137.5 0.344
5.0 1771.8 1.151 149.5 0.374
6.0 1771.8 L.151 146.4 0.366
7.0 1774.4 1.153 154.3 0.386
8.0 1761.6 1.144 237.6 0.594
9.0 1746.6 1.135 229.2 0.573
10.0 1738.2 1.129 234.7 0.587
11.0 1744.6 1.133 221.2 0.553
12.0 1756.1 1.141 213.6 0.534
13.0 1759.1 1.143 216.1 0.540

14.0 1762.1 1.145 213.6 0.534
15.0 1772.8 1.152 218.6 0.547
16.0 1759.1 1.143 270.9 0.677
17.0 1770.3 1.150 208.8 0.522
18.0 1769.2 1.149 182.8 0.457
19.0 1776.4 1.154 182.8 0.457
20.0 1783.6 1.159 195.2 0.488

19



Cruise: Suncoaster  Station: NS06-1 date: 11 Nov 94
lat: 26 18.58 N long: 80 02.99 W depth: 20 m

calc for: 27.0 deg C 36.0 o/oo 200 m 400 kHz

ref core: 23.0deg C 79.94 delta-t 393.8H 0.001 V/D
st score: 36.0 0/oo0 6.1 cm thickness

Depth (cm) Vp(m/SEC)  Vp RATIO ALPHA(dB/m)

-1.0 1539.1 1.000 4.5 -0.011
0.0 1669.3 1.084 394.3 0.986
1.0 1710.3 1.111 269.4 0.673
2.0 1727.6 1.122 428.8 1.072
3.0 1721.8 1.118 219.3 0.548
4.0 1709.8 L.111 230.3 0.576
5.0 1692.3 1.099 2422 0.605
6.0 1682.6 1.093 266.4 0.666
7.0 1679.8 1.091 288.6 0.721
8.0 1670.2 1.085 319.1 0.798
9.0 1677.5 1.090 347.2 0.868
10.0 1668.0 1.083 363.7 0.909
11.0 1626.8 1.057 583.1 1.458

12.0 1623.0 1.054 579.6 1.449
13.0 1641.2 1.066 532.1 1.330
14.0 1660.3 1.078 440.8 1.102
15.0 1647.4 1.070 3732 1.433
16.0 1662.1 1.080 756.5 1.891
17.0 1662.5 1.080 739.3 1.848
- 18.0 1677.5 1.090 - -616.4 1.541

k

20




Cruise: Suncoaster  Station: NS06-2 date: 11 Nov 94
lat: 26 18.58 N long: 80 02.99 W depth: 20 m

calc for: 27.0 deg C  36.0 o/oo 200 m 400 kHz
ref core: 22.5deg C 79.92 delta-t  400.0H 0.001 V/D
smp core: 36.0 o/00 6.1 cm thickness

Depth (cm) Vp(m/SEC) VpRATIO  ALPHA(dB/m)

-1.0 1537.1 0.998 -2.2 -0.006

0.0 1548.8 1.006 162.1 0.405
1.0 1692.6 1.099 213.9 0.535
2.0 1704.3 1.107 2243 0.561

3.0 1690.3 1.098 296.1 0.740
4.0 1689.8 1.098 305.3 0.763
5.0 1704.3 1.107 268.6 0.672
6.0 1713.4 1.113 262.9 0.657
7.0 1723.0 1.119 268.6 0.672
8.0 1723.5 1.120 221.6 0.554
9.0 1721.1 1.118 219.0 0.547
10.0 1715.8 1.114 199.6 0.499
11.0 1712.9 1.113 201.9 0.505
12.0 1715.8 1.114 227.0 0.567
13.0 1720.1 1.117 227.0 0.567
14.0 1715.3 1.114 247.6 0.619
15.0 1694.9 1.101 371.8 0.930
16.0 1691.7 1.099 4438.1 1.120
17.0 1670.1 1.085 504.6 1.262
18.0 1663.3 1.080 557.6 1.394
19.0 1669.6 1.085 557.6 1.394

k

21




Cruise: Suncoaster  Station: NS05-3 date: 11 Nov 94
lat: 26 18.58 N long: 80 02.99 W depth: 20 m

calc for: 27.0 deg C  36.0 o/oo 200 m 400 kHz
ref core: 22.5deg C 79.95 delta-t  406.2H 0.001 V/D
smp core: 36.0 o/0oo 6.1 cm thickness

Depth (cm) Vp(m/SEC)  Vp RATIO ALPHA(dB/m)

-1.0 1537.5 0.999 0.0 0.000
0.0 1657.9 1.077 243.0 0.607
1.0 1708.1 1.110 234.7 0.587

2.0 1714.8 1.114 208.8 0.522
3.0 1716.7 1.115 201.8 0.505
4.0 1717.7 1.116 234.7 0.587
5.0 1716.3 1.115 246.6 0.617
6.0 1714.3 1.114 2347 0.587
7.0 1713.9 1.113 259.6 0.649
8.0 1717.7 1.116 259.6 0.649
9.0 1715.3 1.114 243.6 0.609
10.0 1715.3 1.114 572.3 1.431

11.0 1721.1 1.118 243.6 0.609
12.0 1719.6 1.117 243.6 0.609
13.0 1720.1 1.117 266.5 0.666

14.0 1716.7 1.115 2738 0.685
15.0 1713.4 1.113 273.8 0.685
16.0 1715.8 1.114 293.0 0.733
17.0 1715.3 1.114 293.0 0.733
18.0 1710.5 L.111 309.4 0.774

22



Cruise: Suncoaster  Station: NS06-4 date: 11 Nov 94
lat: 26 1948 N long: 80 03.80 W depth: 19 m

calc for: 27.0 deg C 36.0 o/oo 190m 400 kHz
ref core: 22.5deg C 79.97 delta-t  412.5H 0.001 V/D
smp core: 36.0 o/oo 6.1 cm thickness

Depth (cm) Vp(m/SEC)  Vp RATIO ALPHA(dB/m)

-1.0 1536.7 0.998 0.0 0.000 |
0.0 1756.5 1.141 509.0 1.273
1.0 1713.4 1.113 185.0 0.463

2.0 1706.2 1.108 199.6 0.499

3.0 1703.4 1.106 213.4 0.533
4.0 1694.9 1.101 231.3 0.578
5.0 1686.5 1.096 228.6 0.572
6.0 1682.8 1.093 2427 0.607
7.0 1659.7 1.078 315.5 0.789
8.0 1648.5 1.071 343.8 0.860
9.0 1666.4 1.082 370.3 0.926
10.0 1681.9 1.093 3195 0.799

k

23



Cruise: Suncoaster  Station: NS07-1 date: 11 Nov 94
lat: 26 19.48 N long: 80 03.80 W depth: 19 m

calc for: 27.0 deg C  36.0 o/oo 190m 400 kHz
ref core: 22.5deg C 79.94 delta-t  412.5H 0.001 V/D
smp core: 36.0 o/oo 6.1 cm thickness

Depth (cm) Vp(m/SEC) VpRATIO  ALPHA(dB/m)

-1.0 1537.5 0.999 2.2 0.005
0.0 1755.0 1.140 247.6 0.619
1.0 1740.1 1.130 119.5 0.299
2.0 1745.5 1.134 141.1 0.353
3.0 1755.0 1.140 147.0 0.368
4.0 1755.5 1.140 158.1 0.395
5.0 1754.0 1.139 193.2 0.483
6.0 1749.0 1.136 234.1 0.585
7.0 1748.5 1.136 231.4 0.579
8.0 1757.0 1.141 218.2 0.546
9.0 1757.5 1.142 193.2 0.483
10.0 1759.5 1.143 192.2 0.483
11.0 1759.0 1.143 2109 0.527
12.0 1755.5 1.140 206.3 0.516
13.0 1754.5 1.140 201.8 0.504
14.0 1756.0 1.141 195.2 0.488
15.0 1757.5 1.142 195.2 0.488
16.0 1760.5 1.144 187.0 0.468
. 17.0 1762.5 1.145 .. 189.0- 0472
18.0 1761.0 1.144 187.0 0.468
19.0 1759.5 1.143 191.1 0.478
20.0 1766.6 1.148 195.2 0.488
21.0 1759.5 1.143 225.9 0.565
22.0 1759.5 1.143 239.7 0.599
23.0 1762.5 1.145 231.4 0.579
24.0 1762.5 1.145 2314 0.579

24



Cruise: Suncoaster  Station: NS07-2 date: 11 Nov 94
lat: 26 19.48 N long: 80 03.80 W depth: 19 m

cale for: 27.0 deg C  36.0 o/oo 190 m 400 kHz

ref core: 22.5deg C 79.95 delta-t  412.5 H 0.001 V/ID
smp core: 36.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC) ~ VpRATIO  ALPHA(dB/m)

-1.0 1538.7 0.999 2.2 0.005
0.0 1759.0 1.143 147.0 0.368

1.0 1757.0 1.141 122.1 0.305
2.0 1762.5 1.145 141.1 0.353
3.0 1759.0 1.143 131.3 0.328
4.0 1759.0 1.143 153.2 0.383
5.0 1759.0 1.143 153.2 0.383
6.0 1758.5 1.142 154.8 0.387
7.0 1757.5 1.142 158.1 0.395
8.0 1755.5 1.140 163.1 0.408
9.0 1756.0 1.141 179.2 0.448
10.0 1759.0 1.143 177.3 0.443
11.0 1757.5 1.142 183.0 0.458
12.0 1760.5 1.144 215.8 0.539
14.0 1750.5 1.137 189.0 0.473
15.0 1744.0 1.133 177.3 0.443

16.0 1746.0 1.134 177.3 0.443
17.0 1745.5 1.134 187.0 0.467
18.0 1748.0 1.135 191.1 0.478
19.0 1754.5 1.140 189.0 0.473
20.0 1750.5 1.137 191.1 0.478
21.0 1740.6 1.131 183.0 0.458
22.0 1740.1 1.130 185.0 0.463
23.0 1738.6 1.129 263.1 0.658

25



Cruise: Suncoaster  Station: NS07-3 date: 11 Nov 94
lat: 26 19.48 N long: 80 03.80 W depth: 19 m

calc for: 27.0 deg C  36.0 0/oo 190m 400 kHz
ref core: 22.5deg C 79.95 delta-t  406.2 H 0.001 V/D
smp core: 36.0 o/o0 6.1 cm thickness

Depth (cm) Vp(m/SEC) Vp RATIO ALPHA(dB/m)

-1.0 1538.3 0.999 4.5 0.011

0.0 1541.8 1.001 90.2 0.225

1.0 1745.0 1.133 169.6 0.424
2.0 1749.0 1.136 140.4 0.351
3.0 1749.0 1.136 140.4 0.351
4.0 1753.0 i.139 171.4 0.429
5.0 1750.0 1.137 180.9 0.452
6.0 1750.0 1.137 167.8 0.420
7.0 1750.5 1.137 147.9 0.370
8.0 1753.5 1.139 167.8 0.420
9.0 1755.5 1.140 1733 0.433
10.0 1749.5 1.136 173.3 0.433
11.0 1752.5 1.138 178.9 0.447
12.0 1751.5 1.138 173.3 0.433
13.0 1755.5 1.140 173.3 0.433
14.0 1750.5 1.137 166.1 0.415
15.0 1751.0 1.137 193.1 0.483
16.0 1757.0 1.141 226.5 0.566
17.0 1760.5 1.144 186.8 0.467
18.0 1761.5 1.144 226.5 0.566
19.0° 1759.5 1.143 259.6 . 0.649

k

26



Cruise: Suncoaster  Station: NS07-4 date: 11 Nov 94
lat: 26 19.48 N long: 80 03.80 W depth: 19 m

calc for: 27.0 deg C  36.0 o/oo 190m 400 kHz
ref core: 22.5deg C 79.95 delta-t 4062 H 0.001 V/D
smp core: 36.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC) VPRATIO  ALPHA(dB/m)

-1.0 1538.3 0.999 0.0 0.000
0.0 1648.5 1.071 151.1 3.776
1.0 1748.0 1.135 118.7 2.966
2.0 1754.0 1.139 129.1 3.228
3.0 1758.0 1.142 141.9 3.547
4.0 1752.5 1.138 146.4 3.660
5.0 1742.0 1.132 171.4 4.286
6.0 1740.1 1.130 216.1 5.403
7.0 1736.6 1.128 240.6 6.014
8.0 1747.0 1.135 151.1 3.776
9.0 1747.0 1.135 146.4 3.660
10.0 1752.5 1.138 160.9 4.022
11.0 1767.1 1.148 169.6 4.240
12.0 1765.6 1.147 155.9 3.897
13.0 1766.6 1.148 160.9 4.022
14.0 1769.6 1.150 159.2 3.980
15.0 1774.2 1.152 164.3 4.108
16.0 1777.8 1.155 175.1 4.378
17.0 1772.2 1.151 186.8 4.671
18.0 1765.1 1.147 180.9 4.522
19.0 1764.1 1.146 182.8 4.571
20.0 1761.5 1.144 191.0 4.774
21.0 1769.1 1.149 191.0 4.774

k
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Cruise: Suncoaster  Station: ns| date: 8 Nov 94
lat: 26-15.5 N long: 80-04.8 W depth: .5m

calc for: 27.0 deg C  36.0 o/oo 0.5m 400kHz
ref core: 24.0 deg C  79.87 delta-t  387.5 H 0.001 V/D
smp core: 36.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC) Vp RATIO ALPHA(dB/m)
-1.0 1535.8 0.998 0.0 0.000

0.0 1651.7 1.073 154.2 0.385
: 1804.0 1.172 206.9 0.517

1.0

2.0 1825.5 1.186 448.9 1.122
3.0 1842.0 1.197 470.7 1.177
4.0 1800.3 1.170 520.7 1.302
5.0 1772.2 1.151 295.2 0.738
6.0 1762.0 1.145 259.8 0.650
7.0 1772.2 1.151 539.8 1.349

k
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Cruise: Suncoaster ~ Station: NS2 date: 8 Nov 94
lat: 26 15.5 N long: 80 04.8 W depth: 0.5 m

calc for: 27.0 deg C  36.0 0/oo 0.5m 400 kHz
ref core: 24.0 deg C 79.88 delta-t 3938 H 0.001 V/D
smp core: 36.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC) ~ VpRATIO ALPHA(dB/m) &

-1.0 1536.1 0.998 0.0 0.000
0.0 1652.9 1.074 143.5 0.359
1.0 1782.7 1.158 108.0 0.270
2.0 1784.3 1.159 167.0 0.417
3.0 1654.3 1.075 564.0 1.410
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Cruise: Suncoaster  Station: ns4 date: 8 Nov 94
lat: 26-15 N long: 80-04.8 W depth: 0.5 m

calc for: 27.0 deg C  35.0 o/oo 0.5m 400 kHz

ref core: 23.8 deg C 79.90 delta-t 393.8 H 0.001 V/D
smp core: 35.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC) VpRATIO  ALPHA(dB/m)

-1.0 1535.0 0.998 2.3 0.006
0.0 1544.7 1.004 188.6 0.472
17.0 1690.0 1.099 539.5 1.349
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Cruise: Suncoaster ~ Station: ns5 date: 8 Nov 94
lat: 26-15.5 N long: 80-04.8 W depth: 0.5 m

calc for: 27.0 deg C  35.0 o/oo 0.5m 400kHz

ref core: 23.8deg C 79.90 delta-t 3844 H 0.001 V/D
smp core: 35.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC) ~VpRATIO ALPHA(dB/m)  k

-1.0 1536.6 0.999 -2.3 -0.006

0.0 1546.6 1.006 185.2 0.463
1.0 1803.9 1.173 349.0 0.873
2.0 1787.1 1.162 161.7 0.404
3.0 1780.9 1.158 95.3 0.238

4.0 1783.4 1.159 84.4 0.211

5.0 1781.9 1.158 90.8 0.227

6.0 1776.7 1.155 149.6 0.374
7.0 1751.8 1.139 290.4 0.726
8.0 1728.6 1.124 2558 0.640
9.0 1769.0 1.150 315.7 0.789
10.0 1796.0 1.168 398.3 0.996
11.0 1597.0 1.038 396.4 0.991
12.0 1819.5 1.183 400.2 1.000
13.0 1799.2 1.170 210.7 0.527
14.0 1803.9 1.173 4144 1.036
17.0 1592.5 1.035 536.0 1.340




Cruise: Suncoaster

lat: 26-15.5 N

Station: ns6

long: 80-04.8 W

calc for: 27.0 deg C  35.0 o/oo

ref core: 23.8 deg C  79.92 delta-t

date: 8 Nov 94
depth: 0.5 m

0.5m 400 kHz

381.2H 0.001 V/D

smp core: 35.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC)

1536.9
1648.2
1781.4
1753.3
1745.8
1758.4
1759.4
1757.9
1750.3
1727.6
1677.5
1786.6
1677.5
1774.1
1776.2
1772.1
1754.3
1756.9
1773.6
1773.6
1794.4

0.999
1.072
1.158
1.140
1.135
1.143
1.144
1.143
1.138"
1.123
1.091
1.162
1.091
1.153
1.155
1.152
1.141

1.142 -

1.153
1.153
1.167

-2.3
108.4
140.4
283.9
197.4
142.0
169.9
166.0
204.6
5935
5006.1

146.9
506.1

110.9

98.7

101.0

175.8

1240.7

190.5
162.3

157.0

VpRATIO  ALPHA(dB/m)

-0.006
0.271
0.351
0.710
0.493
0.355
0.425
0.415
0.511
1.484
1.265
0.367
1.265
0.277
0.247
0.253

0.440

0.602
0.476
0.406
0.392

k
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APPENDIX D.

Raw data from the Indian Rocks Beach and Lower Tampa Bay study areas.



Cruise: TBAC

lat: 27-56.34 N

calc for: 28.5 deg C 35.0 o/oo
ref core: 24.2 deg C 82.56 delta-t

Station: IRB6-1]
long: 82-54.47 W

7.0 m 400 kHz
290.6 H0.001 V/D

smp core: 35.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC)

-1.0
0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0
10.0
11.0
12.0
13.0

1539.0
1455.4
1725.5
1740.7
1757.1
1760.1
1761.2
1755.1
1762.2
1759.1
1746.1
1709.6
1702.5
1694.5

1695.9

Vp RATIO
0.998
0.944
1.119
1.129
1.140
1.142
1.143
1.139
1.143
1.141
1.133
1.109
1.104
1.099
1.100

date: 3 JUN 95

depth: 7m

ALPHA(dB/m)

0.0 0.000
205.3 0.513
196.5 0.491
197.7 0.494
161.1 0.403
143.3 0.358
163.5 0.409
158.8 0.397
187.1 0.468
205.3 0.513
358.5 0.896
405.2 1.013
619.4 1.549
317.5 0.794 -
280.2 0.700



Cruise: TBAC

lat: 27-56.34 N

calc for: 28.5 deg C 35.0 o/oo
ref core: 27.2 deg C 82.58 delta-t

Station: IRB6-2
long: 82-54.47 W

7.0 m 400 kHz
290.6 H0.001 V/D

smg core: 35.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC)
-1.0 1541.0
0.0 1542.2
1.0 1773.8
2.0 1725.2
3.0 1710.7
4.0 1726.1
5.0 1746.9
6.0 1699.7
7.0 1681.5
8.0 1686.1
13.0 1659.5
14.0 1692.6
15.0 1721.3
16.0 1691.2
17.0 1681.5

18.0

1676.8

Vp RATIO
1.000
1.000
1.151
1.119
1.110
1.120
1.133
1.103
1.091
1.094
1.077
1.098
1.117
1.097
1.091
1.088

date: 3 JUN 95
depth: 7 m

ALPHA(dB/m)
15 -0.004
60.0 0.150
370.4 0.926
420.5 1.051
439.4 1.098
4535 1.134
543.1 1.358
873.4 2.184
1005.0 2.513
1098.2 2.745
1068.6 2.671
744.3 1.861
484.3 1.211
569.9 1.425
795.4 1.988
1208.3 3.021




Cruise: TBAC Station: IRB6-3 date: 3 JUN 95
lat: 27-56.34 N long: 82-54.47 W depth: 7 m

calc for: 28.5 deg C 35.0 o/o00 7.0 m 400 kHz
ref core: 24.8 deg C 82.58 delta-t ~ 284.4 H 0.00] V/D
smp core: 35.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC) VpRATIO = ALPHA(dB/m) k
-1.0 1538.3 0.998 1.6 0.004
0.0 1543.3 1.001 178.4 0.446
1.0 1709.9 1.109 247.5 0.619
2.0 1730.2 1.122 219.3 0.548
3.0 1721.9 1.117 321.7 0.804
4.0 1739.5 1.128 321.7 0.804
5.0 1739.5 1.128 256.7 0.642
6.0 1746.9 1.133 195.8 0.490
7.0 1745.4 1.132 181.1 0.453
8.0 1734.6 1.125 223.0 0.558
9.0 1724.3 1.119 234.8 0.587

10.0 1714.2 1.112 252.0 0.630




Cruise: TBAC Station: IRB6-4 date: 3 JUN 95
lat: 27-56.34 N long: 82-54.47 W depth: 7m

calc for: 28.5 deg C 35.0 o/oo 7.0 m 400 kHz
ref core: 25.0 deg C 82.59 delta-t 2844 H0.001 V/D
smp core: 35.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC) VpRATIO  ALPHA(dB/m) k
-1.0 1537.9 0.998 1788.2 4.470
0.0 1549.6 1.005 184.0 0.460
1.0 1701.0 1.103 261.5 0.654
2.0 1721.0 1.116 314.4 0.786
3.0 1710.5 1.110 468.0 1.170
4.0 1699.1 1.102 529.9 1.325
5.0 1719.1 1.115 397.0 0.993
6.0 1713.3 1111 342.7 0.857
7.0 1673.1 1.085 543.6 1.359
8.0 1685.1 1.093 431.3 1.078
9.0 1701.9 1.104 335.9 0.840
10.0 1702.9 1.105 295.8 0.739

11.0 1697.7 1.101 335.9 0.840



Cruise: TBAC Station: LTB1-1 date: 4 JUN 95
lat: 27-33.50 N long: 82-41.20 W depth: 5 m

calc for: 27.7 deg C 33.0 o/oo 5.0 m 400 kHz

ref core: 25.5 deg C 82.56 delta-t  300.0 H 0.00] V/D
smp core: 33.0 0o/o¢ 6.1 cm thickness

Depth (cm) Vp(m/SEC) Vp RATIO ALPHA(dB/m)

-1.0 1535.2 0.998 0.0 0.000
0.0 1539.1 1.001 268.2 0.670
1.0 1685.4 1.096 359.3 0.898
2.0 1691.9 1.100 397.2 0.993
3.0 1692.4 1.101 584.7 1.462
4.0 1685.4 1.096 821.0 2.052
5.0 1655.8 1.077 1048.6 2.622
6.0 1620.7 1.054 681.7 1.704
7.0 1697.1 1.104 630.2 1.575
8.0 1695.7 1.103 394.8 0.987
9.0 1696.2 1.103 387.8 0.970
10.0 1708.5 1.111 3324 0.831
11.0 1696.2 1.103 407.2 1.018
12.0 1695.7 1.103 3521 0.880

13.0 1699.5 1.108 381.2 0.953




Cruise: TBAC Station: LTB1-2 date: 4 JUN 95
lat: 27-33.50 N long: 82-41.20 W depth: 5 m

calc for: 27.7 deg C 33.0 o/oo 5.0 m 400 kHz
ref core: 25.5 deg C 82.56 delta-t  300.0 H 0.00] V/D
smp core: 33.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC) VpRATIO  ALPHA(dB/m) k
-1.0 1539.9 1.001 -1.5 -0.004
0.0 1540.3 1.002 66.9 0.167
1.0 1669.3 1.086 280.4 0.701
2.0 1686.8 1.097 316.5 0.791
3.0 1721.5 1.120 357.4 0.894
4.0 1729.2 1.125 280.4 0.701
5.0 1740.1 1.132 260.6 0.651
6.0 1747.0 1.136 223.4 0.558
7.0 1764.2 1.147 229.2 0.573
8.0 1756.1 1.142 434.2 1.085
9.0 - 1702.8 1.107 821.0 2.052
10.0 1702.8 1.107 584.7 1.462
11.0 1714.7 1.115 348.6 0.871
12.0 1727.3 1.123 333.9 0.835
13.0 1733.7 1.127 276.2 0.690
14.0 1742.1 1.133 319.2 0.798
15.0 1729.7 1.125 498.4 1.246
16.0 1754.0 1.141 440.6 1.102
17.0 1752.5 1.140 488.8 1.222

18.0 1721.0 1.119 469.6 1.174




Cruise: TBAC Station: LTB1-3 date: 4 JUN 95
lat: 27-33.50 N long: 82-41.20 W depth: S m
cale for: 27.7 deg C 33.0 o/0o 5.0 m 400 kHz

ref core: 25.5 deg C 82.56 delta-t 303.1 H0.001 V/D
smp core: 33.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC) Vp RATIO ALPHA(dB/m) k
-1.0 1537.2 1.000 1.5 0.004
0.0 1538.7 1.001 295.2 0.738
1.0 1637.1 1.065 497.3 1.243
2.0 1678.9 1.092 539.0 1.348
3.0 1679.9 1.093 457.6 1.144
4.0 1709.9 1.112 323.5 0.809
5.0 1708.5 1111 275.6 0.689
6.0 1712.8 1.114 286.2 0.715
7.0 1722.9 1.121 304.9 0.762
8.0 1726.3 1.123 288.4 0.721
9.0 1729.7 1.125 297.6 0.744
10.0 1717.6 1.117 309.9 0.775
11.0 1705.6 1.109 277.7 0.694
12.0 1706.1 1.110 275.6 0.689
1350 1704.2 1.108 2620  0.655
14.0 1705.1 1.109 2584 0.646
15.0 1715.2 1.115 262.0 0.655
16.0 1702.3 1.107 256.6 0.642
17.0 1714.2 1.115 307.4 0.768
18.0 1722.9 1.121 323.5 0.809
19.0 1739.1 1.131 461.2 1.153
20.0 1726.8 1.123 575.9 1.440
21.0 1710.4 1.112 723.8 1.809
22.0 1698.5 1.105 623.2 1.558

23.0 1705.1 1.109 632.8 1.582




Cruise: TBAC Station: LTB -4 date: 4 JUN 95
lat: 27-33.50 N long: 82-41.20 W depth: 5m

cale for: 27.7 deg C 33.0 o/0o 5.0 m 400 kHz
ref core: 25.5 deg C 82.58 delta-t 303 | H0.001 v/D
smp core: 33.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC) VPRATIO  ALPHA(dB/m) k
-1.0 1538.3 1.000 1.5 0.004
0.0 1548.1 1.007 149.3 0.373
1.0 1660.7 1.080 323.5 0.809
2.0 . 1683.6 1.095 351.8 0.879
3.0 1685.9 1.096 4437 1.109
4.0 1674.3 1.089 921.2 2.303
5.0 1457.7 0.948 692.6 1.731
6.0 1681.7 1.094 651.2 1.628
7.0 1684.5 1.096 438.8 1.097
8.0 1706.1 1.110 382.7 0.957
9.0 1709.0 1.111 322.1 0.805
10.0 1708.5 1.111 288.4 0.721
11.0 1717.6 1.117 295.2 0.738
12.0 1728.3 1.124 286.2 0.715
13.0 1727.3 1.123 297.6 0.744
14.0 1716.1 1.116 267.7 0.669
15.0 1711.8 1.113 269.6 0.674
16.0 1706.1 1.110 256.6 0.642
17.0 1686.3 1.097 295.2 0.738




Cruise: TBAC Station: LTB2-1 date: 4 JUN 95
lat: 27-32.99 N long: 82-41.20 W depth: 5 m

calc for: 27.8 deg C 34.0 o/oo 5.0 m 400 kHz
ref core: 25.5 deg C 82.60 delta-t ~ 296.9 H 0.001 V/D
smp core: 34.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC) VPRATIO  ALPHA(dB/m) k
-1.0 1539.1 1.000 .15 -0.004
0.0 1662.4 1.080 266.7 0.667
1.0 1682.1 1.093 169.0 0.422
2.0 1703.6 1.107 214.9 0.537
3.0 1718.5 1.117 184.5 0.461
4.0 1727.7 1.123 198.9 0.497
5.0 1725.3 1.121 219.0 0.548
6.0 1729.2 1.124 203.2 0.508
7.0 1732.6 1.126 205.7 0.514
8.0 1739.0 1.130 214.9 0.537
9.0 1737.0 1.129 208.3 0.521
10.0 1743.5 1.133 219.0 0.548
11.0 1743.9 1.133 217.6 0.544

12.0 1744.9 1.134 2353 0.588




Cruise: TBAC Station: LTB2-2 date: 4 JUN 95
lat: 27-32.99 N long: 82-41.20 W depth: 5 m

calc for: 27.8 deg C 34.0 o/o0 5.0 m 400 kHz

ref core: 25.6 deg C 82.58 delta-t 303.1 H0.001 V/D
smp core: 34.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC) VPRATIO  ALPHA(dB/m)

-1.0 1539.8 1.001 1.5 0.004
0.0 1658.9 1.078 191.9 0.480
1.0 1715.6 1.115 174.4 0.436
2.0 1733.6 1.127 190.2 0.476
3.0 1740.0 1.131 204.9 0.512
4.0 1736.6 1.128 201.9 0.505
5.0 1732.6 1.126 190.2 0.476
6.0 1720.0 1.118 224.8 0.562
7.0 1725.3 1.121 238.3 0.596
8.0 1736.6 1.128 229.2 0.573
9.0 1740.0 1.131 212.6 0.531
10.0 1742.0 1.132 219.3 0.548
11.0 1719.0 1.117 313.9 0.785
12.0 1693.3 1.100 301.2 0.753
13.0 1676.1 1.089 284.0 0.710
14.0 1673.4 1.087 295.2 0.738
15.0 1672.9 1.087 265.8 0.664
16.0 1671.6 1.086 271.6 0.679
17.0 1679.4 1.091 355.3 0.888
18.0 1689.1 1.098 281.8 0.705
19.0 1690.0 1.098 295.2 0.738

20.0 1700.8 1.105 414.0 1.035




Cruise: TBAC Station: LTB2-3 date: 4 JUN 95
lat: 27-32.99 N long: 82-41.20 W depth: 5m

calc for: 27.8 deg C 34.0 o/oo 5.0 m 400 kHz

ref core: 25.6 deg C 82.59 delta-t 300.0 H 0.001 V/D
smp core: 34.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC) VPpRATIO  ALPHA(dB/m)

-1.0 1537.9 0.999 1.5 0.004
0.0 1655.3 1.076 139.7 0.349
1.0 1679.4 1.091 229.2 0.573
2.0 1709.9 1.111 239.9 0.600
3.0 1729.2 1.124 180.6 0.452
4.0 1737.6 1.129 183.3 0.458
5.0 1743.0 1.133 183.3 0.458
6.0 1743.0 1.133 180.6 0.452
7.0 1733.6 1.127 197.4 0.493
8.0 1732.6 1.126 183.3 0.458
9.0 1735.1 1.127 180.6 0.452
10.0 1738.1 1.129 183.3 0.458

11.0 1739.0 1.130 213.1 0.533




Cruise: TBAC Station: LTB2-4 date: 4 JUN 95
lat: 27-32.99 N long: 82-41.20 W depth: Sm

calc for: 27.8 deg C 34.0 o/00 5.0 m 400 kHz
ref core: 25.5 deg C 82.56 delta-t 303.1 H0.001 V/D
smp core: 34.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC) VpRATIO  ALPHA(dB/m) k
-1.0 1537.5 0.999 1.5 0.004
0.0 1647.7 1.071 267.7 0.669
1.0 1697.5 1.103 212.6 0.531
2.0 1715.1 1.115 195.3 0.488
3.0 1723.3 1.120 174.4 0.436
4.0 1729.2 1.124 201.9 0.505
5.0 1725.3 1.121 208.1 0.520
6.0 1719.9 1.118 211.3 0.528
7.0 1715.6 1.115 198.9 0.497
8.0 1730.1 1.124 217.9 0.545
9.0 1728.2 1.123 211.3 0.528
10.0 1735.5 1.128 208.1 0.520
11.0 1743.9 1.133 233.6 0.584
12.0 1732.6 1.126 230.6 0.577

13.0 1727.2 1.122 269.6 0.674




Cruise: TBAC Station: LTB3-1 date: 4 JUN 95
lat: 27-33.00 N long: 82-40.50 W depth: S m

calc for: 27.7 deg C 34.0 o/oo 5.0 m 400 kHz
ref core: 25.5 deg C 82.59 delta-t 303.1 H0.001 V/D
smp core: 34.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC) VpRATIO  ALPHA(dB/m) k
-1.0 1539.2 1.000 0.0 0.000
0.0 1664.5 1.082 233.6 0.584
1.0 1697.3 1.103 190.2 0.476
2.0 1702.0 1.106 198.9 0.497
3.0 1715.8 1.115 208.1 0.520
4.0 1729.4 1.124 239.8 0.600
5.0 1748.7 1.136 230.6 0.577
6.0 1756.7 1.142 226.3 0.566
7.0 1751.2 1.138 241.4 0.604
3.0 1757.2 1.142 236.7 0.592
9.0 1762.8 1.146 215.2 0.538
10.0 1745.2 1.134 208.7 0.522
11.0 1739.2 1.130 230.6 0.577
12.0 1737.8 1.129 2463 - 0.616

13.0 1724.0 1.120 307.4 0.768




Cruise: TBAC Station: LTB3-2 date: 4 JUN 95
lat: 27-33.00 N long: 82-40.50 W depth: 5 m

calc for: 27.7 deg C 34.0 o/oo 5.0 m 400 kHz
ref core: 26.8 deg C 82.63 delta-t 2875 H 0.001 V/D
smp core: 34.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC) VPRATIO  ALPHA(dB/m) k
-1.0 1536.0 0.998 0.0 0.000
0.0 1658.3 1.078 166.9 0.417
1.0 1676.5 1.090 272.2 0.681
2.0 1677.9 1.090 230.7 0.577
3.0 1732.6 1.126 315.9 0.790
4.0 1763.2 1.146 182.3 0.456
5.0 1775.0 1.154 171.9 0.430
6.0 1778.6 1.156 177.2 0.443
7.0 1782.7 1.159 185.5 0.464
8.0 1782.2 1.158 182.7 0.457




Cruise: TBAC Station: LTB3-3 date: 4 JUN 95
lat: 27-33.00 N long: 82-40.50 W depth: S m

calc for: 27.7 deg C 34.0 o/oo 5.0 m 400 kHz
ref core: 26.8 deg C 82.62 delta-t  287.5 H 0.001 V/D
smp core: 34.0 0/00 6.1 cm thickness

Depth cm) Vp(m/SEC) ~ VpRATIO  ALPHA(dB/m) k
1.0 1537.2 0.999 0.0 0.000
0.0 1659.2 1.078 148.2 0.370
1.0 1695.6 1.102 364.7 0.912
2.0 1712.2 1.113 226.1 0.565
3.0 1729.7 1.124 169.4 0.423
4.0 1740.0 1.131 171.9 0.430
5.0 1764.2 1.147 166.9 0.417
6.0 1771.9 1.152 182.7 0.457
7.0 1781.2 1.158 429.7 1.074
9.0 1704.6 1.108 482.7 1.207
10.0 1728.2 1.123 274.3 0.686
11.0 1737.1 1.129 247.3 0.618
12.0 1742.5 1.132 249.1 0.623
13.0 1740.0 1.131 213.1 0.533
14.0 1745.0 1134 2339 0.585
15.0 1727.7 1.123 283.1 0.708
16.0 1718.5 1117 280.8 0.702
17.0 1716.6 1.116 360.8 0.902
18.0 1709.8 1111 3279  0.820
19.0 1712.7 1.113 280.8 0.702
20.0 1721.4 1.119 256.4 0.641
21.0 1728.7 1.124 272.2 0.681
22.0 1717.0 1.116 254.5 0.636
23.0 1707.4 1.110 256.4 0.641

24.0 1705.5 1.108 3132 0.783



25.0
26.0
27.0
28.0
29.0
30.0
31.0

1720.4
1741.0
1738.1
1742.5
1761.1
1756.6
1753.5

1.118
1.132
1.130
1.132
1.145
1.142
1.140

287.7

to

92.4
297.3
280.8
252.7
262.1
316.0

0.719
0.731
0.743
0.702
0.632
0.655
0.790




Cruise: TBAC Station: LTB3-4 date: 4 JUN 95
lat: 27-33.00 N long: 82-40.50 W depth: 5 m

calc for: 27.7 deg C 34.0 o/00 5.0 m 400 kHz
ref core: 26.8 deg C 82.61 delta-t 290.6 H 0.001 V/D
smp core: 34.0 0/co 6.1 cm thickness

Depth (cm) Vp(m/SEC) Vp RATIO ALPHA(dB/m) k
-1.0 1537.6 0.999 0.0 0.000
0.0 1767.8 1.149 263.6 0.659
1.0 1723.3 1.120 178.8 0.447
2.0 1727.7 1.123 200.2 0.500
3.0 1742.0 1.132 188.2 0.471
4.0 1758.6 1.143 165.9 0.415
5.0 1767.8 1.149 165.9 0.415
6.0 1767.8 1.149 184.2 0.461
7.0 1764.7 1.147 189.9 0.475
8.0 1756.6 1.142 202.1 0.505
9.0 1757.1 1.142 202.1 0.505
10.0 1756.1 1.141 187.1 0.468
11.0 1755.1 1.141 215.3 0.538
12.0 1752.0 1.139 232.3 - 0.581
13.0 1739.6 1.131 291.6 0.729
14.0 1723.3 1.120 294.0 0.735
15.0 1717.0 1.116 275.8 0.690
16.0 1730.2 1.124 306.6 0.766
17.0 1740.5 1.131 261.7 0.654
18.0 1736.6 1.129 230.7 0.577
19.0 1736.6 1.129 294.0 0.735
20.0 1744.0 1.133 428.1 1.070
21.0 1748.0 1.136 564.9 1.412
22.0 1733.6 1.127 661.0 1.653

23.0 1715.6 1.115 4988  1.247




Cruise: TBAC Station: LTB4-1 date: 4 JUN 95
lat: 27-33.00 N long: 82-40.00 W depth: 5 m

calc for: 27.7 deg C 34.0 o/oo 5.0 m 400 kHz
ref core: 26.8 deg C 82.60 delta-t ~ 290.6 H 0.001 V/D
smp core: 34.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC) VpRATIO  ALPHA(dB/m) k
-1.0 1535.5 0.998 0.0 0.000
0.0 1768.1 1.149 233.8 0.585
1.0 1727.5 1.123 210.5 0.526
2.0 1697.3 1.103 181.5 0.454
3.0 1689.8 1.098 205.3 0.513
4.0 1689.3 1.098 223.2 0.558
5.0 1711.6 1.112 240.3 0.601
6.0 1739.9 1.131 210.5 0.526
7.0 1748.3 1.136 204.0 0.510
8.0 1748.8 1.137 207.9 0.520
9.0 1741.8 1.132 206.6 0.516
10.0 1737.4 1.129 256.0 0.640
11.0 1729.5 1.124 271.7 0.679
12.0 1750.3 1.138 261.7 0.654

13.0 1747.3 1.136 261.7 0.654




Cruise: TBAC Station: LTB4-2 date: 4 JUN 95
lat: 27-33.00 N long: 82-40.00 W depth: 5 m

calc for: 27.7 deg C 34.0 o/o0 50 m 400 kHz
ref core: 26.8 deg C 82.61 delta-t 220.6 H0.001 V/D
smp core: 34.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC) VPRATIO  ALPHA(dB/m) k
-1.0 1537.0 0.999 0.0 0.000
0.0 1544.4 1.004 64.8 0.162
1.0 1658.6 1.078 202.7 0.507
2.0 1676.8 1.090 263.6 0.659
3.0 1733.4 1.127 267.6 0.669
4.0 1742.3 1.132 213.3 0.533
5.0 1755.9 1.141 223.2 0.558
6.0 1772.2 1.152 201.4 0.504
7.0 1771.7 1.151 226.1 0.565
8.0 1750.3 1.138 286.9 0.717
9.0 1739.9 1.131 340.7 0.852
10.0 1730.5 1.125 498.8 1.247
11.0 1715.4 1.115 749.9 1.875
14.0 1675.4 1.089 779.3 1.948
15.0 1678.2 1.091 5268 1317
16.0 1685.1 1.095 465.1 1.163
17.0 1678.6 1.091 434.4 1.086
18.0 1658.6 1.078 530.0 1.325
19.0 1674.5 1.088 613.5 1.534

20.0 1704.4 1.108 390.3 0.976




Cruise: TBAC Station: LTB4-3 date: 4 JUN 95
lat: 27-33.00 N long: 82-40.00 W depth: 5 m

calc for: 27.7 deg C 34.0 o/00 5.0 m 400 kHz
ref core: 26.8 deg C 82.64 delta-t 290.6 H0.001 V/D
smp core: 34.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC) VPRATIO  ALPHA(dB/m) k
-1.0 1540.1 1.001 0.0 0.000
0.0 1653.6 1.075 88.4 0.221
1.0 1646.5 1.070 201.4 0.504
2.0 1673.6 1.088 370.4 0.926
3.0 1687.9 1.097 218.8 0.547
4.0 1678.6 1.091 227.7 0.569
5.0 1700.6 1.105 259.8 0.649
6.0 1695.9 1.102 259.8 0.649
7.0 1708.2 1.110 291.6 0.729
8.0 1711.1 1.112 271.7 0.679
9.0 1675.9 1.089 229.2 0.573
10.0 1667.2 1.084 271.7 0.679
11.0 1666.7 1.083 351.1 0.878
12.0 1732.0 1.126 706.8 1.767
13.0 1679.1 1.091 602.6 1.507
14.0 1684.2 1.095 463.0 1.158
15.0 1687.4 1.097 536.4 1.341
16.0 1697.3 1.103 448.0 1.120




Cruise: TBAC Station: LTB4-4 date: 4 JUN 95
lat: 27-33.00 N long: 82-40.00 W depth: 5 m

calc for: 27.7 deg C 34.0 o/oo 5.0 m 400 kHz
ref core: 26.9 deg C 82.59 delta-t 290.6 H0.001 V/D
- smp core: 34.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC) Vp RATIO ALPHA(dB/m) k
-1.0 1537.0 0.999 0.0 0.000
0.0 1651.4 1.073 127.4 0.319
1.0 1712.1 1.113 265.6 0.664
2.0 1698.3 1.104 184.2 0.461
3.0 1688.4 1.097 209.2 0.523
4.0 1695.0 1.102 257.9 0.645
5.0 1702.1 1.106 213.3 0.533
6.0 1733.5 1.127 320.4 0.801
7.0 1762.5 1.145 200.2 0.500

8.0 1760.5 1.144 201.4 0.504



Cruise: TBAC Station: LTBS5-1 date: 6 JUN 95
lat: 27-32.99 N long: 82-39.99 W depth: 4 m

calc for: 27.9 deg C 33.0 o/00 4.0 m 400 kHz
ref core: 27.0 deg C 82.62 delta-t  303.1 H 0.001 V/D
smp core: 33.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC) VPpRATIO  ALPHA(dB/m) k
-1.0 1538.3 1.000 4.5 0.011
0.0 1546.9 1.006 143.1 0.358
1.0 1677.8 1.091 223.4 0.559
2.0 1677.8 1.091 219.3 0.548
3.0 1687.6 1.097 239.8 0.600
4.0 1690.9 1.099 258.4 0.646
5.0 1717.0 1.116 299.9 0.750
6.0 1740.5 1.132 297.6 0.744
7.0 1747.0 1.136 269.6 0.674




Cruise: TBAC Station: LTBS-2 date: 6 JUN 95
lat: 27-32.99 N long: 82-39.99 W depth: 4 m

calc for: 27.9 deg C 33.0 o/oo 4.0 m 400 kHz
ref core: 26.0 deg C 82.52 delta-t 303.1 H0.001,V/D
smp core: 33.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC) VpRATIO  ALPHA(dB/m) k
-1.0 1534.0 0.997 0.0 0.000
0.0 1536.3 0.999 195.7 0.489
1.0 1655.3 1.076 226.3 0.566
2.0 1691.4 1.100 288.4 0.721
3.0 1694.2 1.102 202.5 0.506
4.0 1678.0 1.091 262.0 0.655
5.0 1681.7 1.093 253.1 0.633
6.0 1692.4 1.100 251.4 0.628
7.0 1691.0 1.099 265.8 0.664
8.0 1697.5 1.104 315.2 0.788
9.0 1706.1 1.109 341.7 0.854
10.0 17104 1.112 3723 0.931
11.0 1694.7 1.102 406.1 1.015
12.0 1697.5 1.104 477.1 1.193
13.0 1685.4 1.096 351.8 0879

14.0 1670.6 1.086 428.0 1.070




Cruise: TBAC

lat: 27-37.49 N

cale for: 27.9 deg C 35.0 o/00
ref core: 26.1 deg C 82.55 delta-t

Station: EK1-2
long: 82-51.00 W

8.0 m 400 kHz
306.2 H0.001 V/D

smp core: 35.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC)
-1.0 1538.3
0.0 1546.9
1.0 1613.0
2.0 1692.5
3.0 1701.9
4.0 1694.3
5.0 1672.1
6.0 1650.4
7.0 1640.7
8.0 1631.9
9.0 1632.8
10.0 1647.8
11.0 1659.4
12.0 1668.4
13.0 1654.9
14.0 1669.3

Vp RATIO
0.999
1.004
1.047
1.099
1.105
1.100
1.086
1.072
1.065
1.060
1.060
1.070
1.077
1.083
1.074
1.084

date: 6 JUN 95

depth: 8 m

ALPHA(dB/m)

0.0 0.000
155.0 0.387
448.5 1.121
292.1 0.730
271.1 0.678
423.6 1.059
480.7 1.202
437.1 1.093
415.4 1.039
340.0 0.850
267.2 0.668
294 .4 0.736
299.0 0.748
346.5 0.866
310.1 0.775
3194 0.799



Cruise: TBAC
lat: 27-37.49 N

calc for: 27.9 deg C 35.0 o/o00
ref core: 26.5 deg C 82.56 delta-t

Station: EK1-1
long: 82-51.00 W

8.0 m 400 kHz
306.2 H0.001 V/D

smp core: 35.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC)

-1.0
0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0
10.0
11.0
12.0
13.0
14.0

1538.7
1651.9
1771.6
1771.1
1733.4
1670.8
1653.7
1669.9
1667.7
1666.7
1658.6
1660.4
1659.0
1661.3

'1654.6

1653.2

Vp RATIO
0.999
1.072
1.150
1.150
1.125
1.085
1.074
1.084
1.083
1.082
1.077
1.078
1.077
1.079
1.074
1.073

date: 6 JUN 95

depth: 8 m

ALPHA(dB/m)

4.4 0.011
95.8 0.240
146.6 0.367
178.4 0.446
360.3 0.901
299.0 0.748
271.1 0.678
299.0 0.748
308.9 0.772
367.8 0.920
501.3 1.253
557.9 1.395
327.8 0.820
281.2 0.703
292.1 0.730
267.2 0.668




Cruise: TBAC
lat: 27-37.49 N

calc for: 27.9 deg C 35.0 o/00

Station: EK1-3
long: 82-51.00 W

ref core: 26.0 deg C 82.56 delta-t

smp core: 35.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC)
-1.0 1537.1
0.0 1651.7
1.0 1761.1
2.0 1755.1
3.0 1673.4
4.0 1658.9
5.0 1650.8
6.0 1638.5
7.0 1658.9
8.0 1621.1
9.0 1633.2
10.0 1660.7

Vp RATIO

0.998
1.072
1.143
1.139
1.086
1.077
1.072
1.064
1.077
1.053
1.060
1.078

date: 6 JUN 95
depth: 8 m

8.0m 400 kHz
306.2 H0.001 V/D

ALPHA(dB/m)

0.0 0.000
170.9 0.427
166.2 0.416
232.1 0.580
316.7 0.792
258.1 0.645
275.0 0.688
254.6 0.636
400.1 1.000
426.6 1.066
351.5 0.879

390.8

0.977



Cruise: TBAC Station: EK1-4 date: 6 JUN 95
lat: 27-37.49 N long: 82-51.00 W depth: 8 m

calc for: 27.9 deg C 35.0 o/oo 8.0 m 400 kHz
ref core: 26.0 deg C 82.57 delta-t  306.2 H 0.00] V/D
smp core: 35.0 0/0o 6.1 cm thickness

Depth (cm) Vp(n/SEC) VPRATIO  ALPHA(dB/m) k
-1.0 1537.1 0.998 -1.4 -0.004
0.0 1544.1 1.003 56.3 0.141
1.0 1763.6 1.145 183.6 0.459
2.0 1752.5 1.138 277.1 0.693
3.0 1726.7 1.121 219.3 0.548
4.0 1734.1 1.126 173.4 0.433
5.0 1732.6 1.125 448.5 1.121
6.0 1649.4 1.071 319.4 0.799
7.0 1647.7 1.070 333.8 0.834
8.0 1648.5 1.070 325.0 0.812
9.0 1650.3 1.071 379.9 0.950
10.0 1658.4 1.077 462.7 1.157
11.0 1669.2 1.084 534.2 1.336
12.0 1651.2 1.072 320.8 0.802
13.0 1654.8 1.074 3203 0823

14.0 1662.0 1.079 325.0 0.812



Cruise: TBAC Station: EK2-1 date: 7 JUN 95
lat: 27-37.48 N long: 82-50.50 W depth: 7m

calc for: 28.1 deg C 35.0 o/oo 7.0 m 400 kHz
ref core: 28.0 deg C 82.66 deltat ~ 293.8 H 0.001 V/iD
smp core: 35.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC) Vp RATIO ALPHA(dB/m) k
-1.0 1539.2 0.999 -3.0 -0.007
0.0 1654.4 1.074 97.2 0.243
1.0 1760.0 1.142 191.5 0.479
2.0 1753.4 1.138 183.0 0.458
3.0 1763.6 1.145 180.3 0.451
4.0 1775.9 1.153 230.7 0.577
5.0 1758.0 1.141 279.5 0.699
6.0 1665.3 1.081 267.1 0.668
7.0 1796.8 1.166 226.2 0.565
8.0 1802.1 1.170 269.1 0.673

9.0 1674.4 1.087 394.2 0.985




Cruise: TBAC Station: EK2-2 date: 7 JUN 95
lat: 27-37.48 N long: 82-50.50 W depth: 7 m

calc for: 28.1 deg C 35.0 o/oo 7.0 m 400 kHz
ref core: 26.8 deg C 82.59 delta-t  300.0 H 0,001 V/D
smp core: 35.0 o/ov 6.1 cm thickness

Depth (cm) Vp(m/SEC) Vp RATIO ALPHA(dB/m) k
-1.0 1538.3 0.998 1.5 0.004
0.0 1775.8 1.153 200.4 0.501
1.0 1761.9 1.144 152.0 0.380
2.0 1772.7 1.151 168.0 0.420
3.0 1781.0 1.156 158.7 0.397
4.0 1782.5 1.157 154.2 0.386
5.0 1778.9 1.155 163.3 0.408
6.0 1765.5 1.146 243.2 0.608
7.0 1747.3 1.134 233.7 0.584
8.0 1747.3 1.134 243.2 0.608
9.0 1719.8 1.116 236.8 0.592
10.0 1744.8 1.133 293.7 0.734
11.0 1731.5 1.124 341.9 0.855
12.0 1706.3 1.108 3355 0.839
13.0 1710.1 1.110 293.7 0.734
14.0 1704 .4 1.106 452.5 1.131

15.0 1711.1 1.111 484.3 1.211




Cruise: TBAC
lat: 27-37.48 N

calc for: 28.1 deg C 35.0 o/oo
ref core: 26.8 deg C 82.60 delta-t

Station: EK2-3
long: 82-50.50 W

smp core: 35.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC) Vp RATIO

-1.0
0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0
10.0
11.0
12.0

1537.5
1773.2
1758.4
1747.8
1748.8
1758.4
1766.0
1763.5
1751.8
1753.3
1734.9
1726.1
1702.0
1702.0

0.998
1.151
1.141
1.134
1.135
1.141
1.146
1.145
1.137
1.138
1.126
1.120
1.105
1.105

date: 7 JUN 95

depth: 7m

7.0 m 400 kHz
287.5 H0.001 V/D

ALPHA(dB/m)

-3.1 -0.008
188.4 0.471
143.8 0.360
143.8 0.360
159.6 0.399
169.4 0.423
139.7 0.349
157.2 0.393
162.0 0.405
171.9 0.430
254.5 0.636
274.3 0.686
305.0 0.763
270.1 0.675

k




Cruise: TBAC Station: EK2-4 date: 7 JUN 95
lat: 27-37.48 N long: 82-50.50 W depth: 7m

cale for: 28.1 deg C 35.0 0/00 7.0 m 400 kHz
ref core: 26.7 deg C 82.59 delta-t  303.1 H 0.001 V/D
smp core: 35.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC) VpRATIO  ALPHA(dB/m) k
1.0 1538.8 0.999 3.0 0.007
0.0 1777.9 1.154 176.9 0.442
1.0 1764.5 1.145 145.1 0.363
2.0 1762.0 1.144 151.4 0.378
3.0 1775.3 1.152 167.1 0.418
4.0 1787.2 1.160 147.2 0.368
5.0 1788.8 1.161 153.5 0.384
6.0 1780.5 1.156 167.1 0.418
7.0 1761.5 1.143 219.3 0.548
8.0 1754.4 1.139 201.3 0.503
9.0 1738.4 1.128 254.8 0.637
10.0 1750.9 1.136 275.6 0.689
11.0 1726.6 1.121 317.9 0.795
12.0 1714.5 1113 490.3 1.226
13.0 1733.0 1.125 408.6  1.022
14.0 1729.1 1.122 271.6 0.679
15.0 1744.4 1.132 279.8 0.699
16.0 1740.9 1.130 317.9 0.795

17.0 1711.1 1.111 414.0 1.035




Cruise: TBAC Station: IRB5-1 date: 3 JUN 95
lat: 27 5596 N long: 82-52.65W  depth: 4 m

cale for: 28.6 deg C 35.0 o/00 4.0 m 400 kHz
ref core: 24.5 deg C 82.60 delta-t 290.6 H0.001 V/D
smp core: 35.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC) VPRATIO  ALPHA(dB/m) k
-1.0 1540.3 0.999 0.0 0.000
0.0 1651.9 1.072 170.9 0.427
1.0 1767.1 1.146 149.7 0.374
2.0 1782.5 1.156 131.2 0.328
3.0 17846 1.158 125.6 0.314
4.0 1785.1 1.158 125.6 0.314
5.0 1787.2 1.159 135.1 0.338

6.0 1791.3 1.162 123.7 0.309




Cruise: TBAC Station: [RB5-2 date: 3 JUN 95
lat: 27-55.96 N long: 82-52.65 W depth: 4 m

calc for: 28.6 deg C 35.0 o/oo 4.0 m 400 kHz
ref core: 24.5 deg C 82.56 delta-t-  290.6 H 0.00] V/D
smp core: 35.0 0/v0 6.1 cm thickness

Depth (cm) Vp(m/SEC) VpRATIO  ALPHA(dB/m) k
-1.0 1540.3 0.999 0.0 0.000
0.0 1652.8 1.072 165.9 0.415
1.0 1772.7 1.150 116.6 0.292
2.0 1780.4 1.155 131.2 0.328
3.0 1776.8 1.153 120.1 0.300
4.0 1775.8 1.152 120.1 0.300
5.0 1774.2 1.151 139.1 0.348
6.0 1763.5 1.144 133.2 0.333
7.0 1767.6 1.147 135.1 0.338
8.0 1775.3 1.152 131.2 0.328
9.0 1781.5 1.156 143.3 0.358
10.0 1766.1 1.146 158.8 0.397
11.0 1767.1 1.146 173.5 0.434
12.0 1765.6 1.145 2203 0.551
13.0 '1761.0 1.142 267.6 0.669

14.0 1744.0 1.131 314.7 0.787




Cruise: TBAC Station: [RB5-3 date: 3 JUN 95
lat: 27-55.96 N long: 82-52.65 W depth: 4 m

calc for: 28.6 deg C 35.0 o/00 4.0 m 400 kHz
ref core: 24.5 deg C 82.54 delta-t 290.6 H 0.001 V/D
smp core: 35.0 0/00 6.1 cm thickness

Depth (cm) Vp(m/SEC) Vp RATIO ALPHA(dB/m) k
-1.0 1539.6 0.999 0.0 0.000
0.0 1647.5 1.069 207.9 0.520
1.0 1771.7 1.149 143.3 0.358
2.0 1778.9 1.154 123.7 0.309
3.0 1775.8 1.152 127.4 0.319
4.0 1766.6 1.146 137.1 0.343
5.0 1761.5 1.143 137.1 0.343
6.0 1767.6 1.147 133.2 0.333
7.0 1771.2 1.149 123.7 0.309
8.0 1771.2 1.149 141.2 0.353
9.0 1772.7 1.150 137.1 0.343
10.0 1775.3 1.152 129.3 0.323
11.0 1781.5 1.156 131.2 0.328
12.0 1774.8 1.151 151.9 0.380
13.0 1765.1 1.145 151.9 0.380

14.0 1759.5 1.141 - 181.5 0.454




